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COMMISSION. 



VICTORIA, BY THE GRACE OF GOD, of the United Kingdom of Great 
Britain and TreW Queen, Defender of the Faith. TO Our trusty and well- 
beloved William. Bowles, Esquire, Companion of Our Most Honourable 
Military Order of the Bath, Rear Admiral of the Blue Squadron of Our Fleet 
Ste James John Gordon Bremer, Kmght, Commander of Our Most Honourable 
Military Order of the Bath, Captain in our Navy, Joseph Hume, Aaron Chap- 
man, Edwai cl Royd Rice, and Thomas Baring, Esquires, Our trusty and well- 
beloved Francs Beaufort . Esquire, Captain in Our Navy, Hydrographer of 
Our Admiralty, or the Hydrographer of Our Admiralty for the time 1 being, 
George Biddel Airy, Esquire, Our Astronomer, or Our Astronomer for the 
tanetemg. Our trusty and well-beloved John Washington, Esquire, Captain 
m Our Navy, and Richard Godson, Esquire, Counsel for the Affairs of Our 
Admiralty and Navy for the time being, greeting : Whereas We did by our 
Letters Patent under the Great Seal of Our United Kingdom of Great Britain 
md Ireland, bearing date at Westminster the First day of February, in the 
ft year of Our Reign, nominate, constitute, and appoint you the said 
Joseph Hume, Aaron Chapman, Edward Royd Rice, Thomas Baring, Francis 

or the Hydrographer of Our Admiralty for the time beiig, George 

S ? k 0r Astronomer for the time being, and John Washington, 
together with our right trusty and well-beloved Councillor Henry TKomas 
Lorn Carry, and Our trusty and well-beloved Henry John Shepherd, Esquire, 
to be Our Commissioners for inquiring into the state and condition of the 
Harbours Shores and Navigable Rivers of Our United Kingdom of Great 
Britain and Ireland, and as to the powers of the Commissioners deputed and 
^signed for Executing the Office of Our High Admiral of Our sl fid United 
n & dom oi Great Britain and Ireland for the conservation of the same ; And 
also what measures might be necessary for removing and preventing impedi- 
ments to Navigation: NOW KNOW YE that We have revoked and deter- 
mined and by these presents do revoke and determine, the said recited Letters 
RMnw vwlf Tw 7 aUSCj artiole ’ and thiu g therein contained : AND FURTHER 
that We, confiding very much in your fidelity, discretion, diligence, 
and careful circumspection, of Our especial Grace, certain knowledge, and 
mere motion, have nominated, constituted, and appointed, and by these Presents 
no nominate, constitute, and appoint you the said William Bowles, Sir James 
John Gordon Bremer, Joseph Hume, Aaron Chapman, Edward Royd Rice, 
the tTm S 1 Francis Beaufort, or the Hydrographer of Our Admiralty for 

the time being, George Biddel Airy, or Our Astronomer for the time being, 
\a1-u “ft and *'«*“«* Godson, or Our Counsel for the Affairs of Our 

time beins 0ui ' Comm ™- s P— 

,/^We do these Presents give and grant unto you, or any five or more 

Ti/nl U ’ *r;, po ^f “ d authority to inquire into the state and condition of the 
of rvfft B V • Har h OT ?' Shores - and navigable Rivers, of Our United Kingdom 
in _Bntam and Ireland; and to ascertain what changes have taken place 
Harbours, Shores, and Rivers, as respects Bars, Entrance, Depth 
bn™ i 61 ’ exte ?t and amount of Scour, or otherwise, and what encroachments 
RivL u i? a ? e upon them ’ or u P° n the Wate to above such Harbours and 
md l, y Enclosures of Lands, Embankments, Wharfs, Piers, or other works, 
whit Lr *° o' ai , ld b y wbat authority such Encroachments have been made, 
bn™ 1 CC a have or may hereafter produce, and also what injury may 
mSe,.in e i?r d0ne ’ ° r accrue - b ythe removal of Sliingle, Rock, Soil, or other 
or non,. S ’ from any Shores, or by the emptying Ballast or other materials into 
, an y such Harbours and Rivers, or in consequence of Wreck not being 
’ alld .at measures are necessary and expedient to remedy and 
from ■ n„!i y , mJul 7 S 111 * ?ay have resulted, or may be likely to result, there- 
and wbotu als ° wbe * be r there are sufficient powers for enforcing such remedy, 
ther any and what further powers are necessary. 

a 2 
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AND We do further by these presents give and grant unto you Our said Com- 
missioners, or any five or more of you, full power and authority to inquire into 
the present state of the Law as regards the powers of the Commissioners deputed 
and assigned for executing the Office of Our High Admiral of Our United King- 
dom, for the conservation of all Harbours, Shores, and Rivers of Our said King- 
dom ; and how far the powers given to any Bodies Corporate, Commissioners 
Trustees, Local Authorities, or other persons, by any Charters or other Acts of 
Us or of Our Predecessors, Kings and Queens of England, Scotland, and Ireland 
or by any public, local, or private Acts of Parliament, supersede or interfere 
with the powers and authority of the Commissioners assigned and deputed 
to execute the Office of Our High Admiral of Our United Kingdom; and 
whether any, and, if any, what legislative measures or other acts are necessary 
to confer upon the same Commissioners sufficient powers to remove or prevent 
encroachments, or the constructions of any work, or for the removal of wreck, 
or for preventing any act which has or has a tendency to have an injurious 
effect on any Harbour, Shore, or navigable River of Our said United Kingdom. 

AND We do further by these Presents give and grant unto you Our said 
Commissioners, or any five or more of you, full power and authority to inquire 
and ascertain what measures you may deem expedient for the improvement 
of the Harbours and Rivers of Our same Kingdom. 

AND We do further by these Presents authorize and empower you, or 
any one or more of you, to visit and personally inspect all the Harbours, 
Shores, and navigable Rivers of Our United Kingdom, or such of them as you 
may deem expedient, and to employ Engineers and other persons to make 
surveys of such Harbours, Shores, and navigable Rivers, who are to report 
thereon to you. 

AND We do by these Presents give and grant to you, or any one or more 
of you, full power and authority to call before you, or any one or more of you, 
at any place you, or any one or more of you, may think necessary, such persons 
as you, or any one or more of you, shall judge requisite by whom you may be 
better informed of the truth in the premises, or from whom you, or any one 
or more of you may consider it desirable to obtain information for the pur- 
poses of this Commission, and to inquire into the same, and every part thereof 
by all other lawful ways and means whatsoever. 

AND We do further by these Presents give and grant to you, or any one 
or more of you, full power and authority, where the same shall appear to you, 
or any one or more of you, to be requisite, to administer an oath or oaths to 
any person or persons whomsoever to be examined before you, or any one or 
more of you, touching or concerning the premises. 

AND Our further Will and Pleasure is that you, or any five or more of you, 
upon due examination of the premises, do and shall report to Us in writing, 
under your hands and seals, your observations as to what you shall find touch- 
ing or concerning the premises upon the said Inquiry ; and also your opinions 
as to the amendment, if any, of any of the existing Laws having reference to the 
objects of this Commission. 

AND We further will and command, and by these Presents ordain, that this 
Our Commission shall continue in full force and virtue, and that you Our 
Commissioners shall and may from time to time proceed in the execution thereof, 
and of every matter and thing therein contained, although the same be not con- 
tinued from time to time by adjournment. 

AND We do hereby direct and appoint that you, or any five or more of you, 
may have liberty, should you deem it expedient, to Report to Us your several 
Proceedings under this Commission from time to time, as the same shall be 
respectively completed and perfected. 

IN WITNESS whereof We have caused these our Letters to be made Patent. 
WITNESS Ourself at Westminster the Fifth day of April, in the eighth year 
of our reign. 

By Writ of Privy Seal. 

EDMUNDS. 
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REPORT. 



TO THE QUEEN’S MOST EXCELLENT MAJESTY. 

May it please Your Majesty, 

We, the undersigned Commissioners, appointed "by Your Majesty to 
inquire into the state and condition of the Tidal and other Harbours, Shores, 
and navigable Rivers of Great Britain and Ireland, humbly beg leave to report 
our proceedings in the execution of Your Majesty’s Commission. 

The various points of inquiry to which our attention is directed in the 
instructions given to us for our guidance may be conveniently classed under 
four heads, viz. :• — 

First . — As to what changes have taken place in any of those tidal harbours 
or navigable rivers. 

What encroachments have been made upon them ; by whom and by what 
authority so made ; and the effect that such encroachments have produced or 
may hereafter produce. 

What injury may have been done to those harbours and rivers, or may 
accrue to them by neglect, or by the unauthorized removal of shingle or other 
materials from their shores, or by the improper discharge of ballast, or by the 
drainage of mines, or by the diversion of their tides or streams. 

Secondly . — What measures are necessary as well to abate any of the said 
injuries as to prevent any future mischief. 

Whether there are sufficient legal powers for enforcing such remedy, and if 
not what further powers are necessary. 

Thirdly . — To inquire into the state of the law as regards the powers of the 
Lords Commissioners of the Admiralty for the conservation of all the harbours, 
shores, and rivers of the United Kingdom. 

How far the powers conceded to particular authorities or persons, by Charter 
or by Royal Grant, or by Act of Parliament, may be held to supersede or to 
interfere with the jurisdiction of the Admiralty. 

Whether any, and what, Legislative measures are necessary to give the Lords 
Commissioners of the Admiralty sufficient powers to remove any present or 
future encroachments, and to prevent the construction of any works which may 
have an injurious effect on any harbour, shore, or navigable river. 

Lastly . — To inquire what measures it may be expedient to adopt for the 
general improvement of the harbours and rivers of the United Kingdom. 

We entered on these several points of inquiry with a full sense of their deep 
importance, not only as involving the general benefit of the public and the 
protection of our commerce, but also the welfare of a large class of Your 
Majesty’s most valuable subjects, the merchant seamen of this great maritime 
empire ; and it is our earnest hope that we may be enabled to point out simple 
and efficacious means whereby our tidal harbours may be rendered more 
available to the prosperity of our commerce and more accessible in the hour 
of need. 

The labours of the Commission have been anticipated, in some measure, by 
the Orders of the House of Commons of the 22nd July and 9th August last ; in 
compliance with which Returns have been received from 260 harbours and 
havens governed by Act of Parliament, Charters, &c., comprising a mass of 
valuable information respecting the tidal harbours and navigable rivers of the 
kingdom, which will require much time to examine carefully, and to form a 
digest of them. But having in an early stage of our Inquiry become deeply 
impressed with the necessity of some Legislative measure to be taken with as 
little delay as possible to remedy the injuries which have already taken place 
(and are daily increasing) to the navigation of many of the tidal harbours 
throughout the United Kingdom, we determined to confine our inquiries in the 
first instance to a few specific cases bearing directly on that general question. 



See App. p. 143. 
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We have therefore selected, as examples, the rivers Clyde and Tav ana 
harbour of Montrose, in Scotland; together with Southwold Harwich 
Rye, m England; and we find that very great and increasing injury to the W, 
interests of the country has accrued from negligence of the several anth„ v St 
m permitting the improper removal of soil and beach, as well as bv 3, ? 
ments, weirs, and other obstructions of a similar nature which check thefi*' 
flow of flie tide, impair its strength, and thus permanently diminish the , 
depth of the river. And, on the other hand, that when the aid of Lpl.?,? 1 
and science has been called in, and a due vigilance has been exercisTa 
portionate improvement has invariably been the result. ’ P™ - 

THE RIVER CLYDE AND HARBOUR OF GLASGOW. 

The river Clyde offers an instructive example of what enterprise and ne™ 
verrng efforts will accomplish, but at the same time a proof that evenZl 
e orts require to be controlled by some competent and disinterested authority 

9c T tt- u » ble mer ’ tl : aver ? mg a lal ° e P art oI thc western lowlands— the tlfirf 
Scot tlsh stream ln p0 t of magnitude, but the first in com m ercial impor ^^ 

SooZd. area 12 °° SqUaI ' e mileS ’ ° r a ‘'vonty-fifth part of the' ThoTeVf 

tba^ I Tomon ep0rtS °^ the £ ngineel ' s Smeaton ' Golborne, and Watt it appears 
that about 90 years since, the navigation of this river, as well as the flow of 
the fade, was so much obstructed by sand-banks, that barges drawing 3 feet 

the Z i M*r eCaS w s f m ; that in 1755 Smeaton proposed a lock a rc® 

Gdbom°' inWfiS too^a'dff'^Z ^ tb % commeroial interests of ffiasg™ 
woiDome, in 1/bB, took a different view of the capabilities of the river 

TheZmeans ^haviiTbeefT °f ‘f Mmel and the Jree usc of the diedge. 



See Plan in App. 



Smeaton, 1755. 
Golborne, 1768. 
Watt, 1769. 



Golborne’s Rep. 

p. 2. 



Question 29. 



In 1844 the number of arrivals was . 



Vessels. Tons. 

13,919 of 1,101,949 



Pari. . Papers, No. And there are now 60 steam-vessels belonging to the port • as well as 040 
M9,for 1848 J and arrivals and sailmgs annually of traders not one of ,,,v n . A l U . ,° 

App. p . 163 . could Lave , * 1, ' ,raaais ' ° ot oue °i which, at the former period, 

coma have appioached nearer than Dumbuck Ford, 12 miles below the city. 

prise of tZcftv^iA^Zu^b 6111 * 8 ' honourable to the spirit and enter- 
at a vast sacrifice of mm. 1 ° 10 J i '" Tri ) ^ re, 't that such results have been obtained 

but a ^^:LT^Xte - hich 



Evidence on Clyde 
Navigation Bill. 



In 1770 the gross harbour dues for the year were 
And the total receipts since the year ’l 770 exceed 



£ 

147 
50,292 
. 800,000 



to stiu^gS^th^preiudiceniT slow in its development, but having often 

of Zfw of Prtf “ hasIlow been discovered thatmany 

te iSrS, 1 if Trustees were short-sighted ; that in order to continue 
oXyTi retai l , the i r ^ ‘hey must now submit to a large 

enough "hat 3,!"?“' **“ .ST^ 0118 of which were not laid deep 
49 Geo. Ill.cap. 74 . of Parliament so as to nr ecn P ( ' rrT1 'ttcd across thc river, nay, sanctioned by Act 

navigation ah oy e the tfi " fl ° W ° f the tide aboTC <%. ™ d st0 P 311 
have he°rS if 8 ' a considerable expense for dodging might 

nave Seen saved if the natural flow of the tidal water had hem properly 
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REPORT OF THE COMMISSIONERS. vii 

directed ; the harbour space might have been enlarged, and the general depth 
of water throughout the river increased; and that, with all these improve- 
ments, the dues on shipping might have been lightened, and the ports of 
Greenock and Port Glasgow, at the mouth of the Clyde, might have been 
spared a large expenditure in the construction of docks, made in expectation of 
traffic which it is not probable will ever now be realized 



THE RIVER TAY. 



The river Tay is the largest of all the Scottish streams ; its extreme length s se Plan i„ a™, 
lemg about 180 miles, draining an area of 2300 square miles, and pouring “ Fla "' Ah> ' 
more water into the ocean than any other river of Great Britain. In point of a m-m 
commercial consequence, it is inferior to the Clyde ; hut the rapid strides made 
by Dundee within the last 10 years, and the increase in the shipping at New- 
burgh and Perth, make the preservation of this river a subject of great import- 
ance, and render it the more necessary to show how much it had suffered 
while it was abandoned, and how satisfactory have been the results since im- 
provements began. 

Down to the year 1834 the upper portion of the Tay, as far as navigation was Q. mo- 494. 
concerned, seems to have been entirely neglected. Landed property on each 
side of the stream, and the right of salmon fishing, seem to have been para- 
mount to every other interest : jetties or dikes, in order to form new ground, were 
run out at pleasure ; and large heaps of stone, called fishing cairns, were erected 
at will m the bed of the stream ; while, below, only a single fairway buoy was 
placed to mark the entrance between two dangerous sands at the mouth of the 
river. 1 he Perth Commissioners at length became alive to the mischief of 
neglect ; a strong report from tlieir engineer on the shameful state of the river 
and on its capabilities roused them to activity, and in 1834 a Bill was obtained Q 342-344 
to empower them to raise money for its improvement. During the next five 
years the process of deepening the bed and straightening the channel of the 
nver was steadily continued, and by thus affording a free passage to the tidal 
waters a depth of lo feet at high-water of spring tides has been obtained near Q. 355-350. 
the city, and the flood tide now begins to flow three-quarters of an hour earlier 
than form htI v nt- P/vnfK 



than formerly at Perth bridge. 

The value of such unrestrained action to the tidal waters seems not to be 



, 1 7 , — — me uuai waters seems not to be 

conhned alone to the upper channel of the river, for according to the report of 

dentb n?fi alt r SU1 Tf y01 ' ; fr ri ?. tcd in the Appendix,) it has caused an increase of a pp . P . 154 
depth at the Tay Bar and dispersed a large quantity of the sand which had 
S! r pi a 5 CU1 ?^ ulated. The signal success of these efforts in the Tay as well as 
tne yiyae, holds out great encouragement to persevere in deepening the chan- 
nels m all our tidal rivers. 

.^ have the. trustees of Dundee Harbour shown less energy in keeping pace 
zS B ^tension of manufactures in their town; by the establishment of 
suitable docks and basins they have raised it to be a first-class commercial 
tw!’ j by their judicious enterprise during the last 30 years they have more 
revemn? 111 ^ 6 ^ ^ num ^ er °* its shipping as well as the amount of its 



Printed Abstracts 
of Income and 
Expenditure. 



T T £ - 

In June, 1815, the total revenue of the port was . . 4,096 
In June, 1844, „ . . 23,895; 

2^239 I tons Uml)er ° f VCSSelS had increased to 3791, having a burthen of 

stiP^Tv! ^'' a ^ i s however susceptible of much further improvement; there are Admiralty Survey, 
j. 4.b. ariy obstructions in the bed of the river to be removed ; dangerous rocks Rep ‘ ^ pp ‘ p> 155, 
rp , e eu ^ rance oi* the inner harbour at Dundee are yet to be blasted ; and a 
neir p a to S ras P an area of about 2000 acres below high-water mark, Q. 425—430. 

elsewb°^+7 ie ’ 0n i ie nortdl shore, has to be frustrated. In short, here as 
lutelv t 1C; “he watchful eye of a permanent conservative guardianship is abso- 
y required m order to preserve this fine river for its daily increasing trade. 



MONTROSE 

ioutb^QW?? % d a siHiilar instance of encroachment on the banks of the 



Sm pT / similar 

of tliQ deta j ls w hich appear in the evidence), where the proprietor Q- 1574— 1657. 

i ww. n 4-b, „ a j : 4.. -1-1--. 



hirrf 1 0 j*hng land even questions the authority of the Admiralty to "oblige 

estore to the harbour a part of the tidal water of which it appears 
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Q. 1670. 



Q. 1058—75. 



Q. 1045. 



Q. 975—6. 



Arbroath Memo- 
rial in App. p. 161 



Q. 1008 



Q. 1021. 



Q. 1027. 



viii 

it has been deprived by his embankments. The Montrose Trustees having, with 
much public spirit, recently expended the large sum of 42,000/. in constructing 
a wet dock and in improving their harbour, have not the means of contesting 
with a wealthy proprietor, the point at issue, and therefore naturally look to 
the Admiralty for protection. But as this case is now in course of legal process 
by the Lord Advocate of Scotland, we abstain from further comment. 

ARBROATH. 

Arbroath, a port on the east coast of Scotland, about halfway between 
Montrose and the river Tay, and the seat of extensive manufactures, falls under 
a different head of inquiry from the harbours we have hitherto examined into 
but is not the less, we conceive, within the limit of our instructions. 

The evidence laid before the Commission evinces an extent of public spirit 
on the part of the inhabitants and trustees of this burgh in the highest degree 
deserving encouragement. Seven years ago the harbour was the property of 
the Corporation, and its revenues were applied in lighting, paving, and cleansing 
the streets. The harbour was insufficient for the shipping belonging to the 
place, and unfit for the reception of vessels of any considerable size. But in 
the year 1838 the inhabitants voluntarily came forward and taxed themselves 
in order to pay those municipal expenses ; and an Act of Parliament, in 1839, 
having empowered the trustees to raise money, a sum of not less than 58,000/. 
has been since that time expended in works for enlarging and improving the 
port, whereby the accommodation for shipping is more than doubled. 

£ 

In 1746 the shore dues amounted to . . . 21 

In 1823 „ „ ... 616 

In 1843 „ „ ... 3050 

showing, since the internal improvements of the port, a rapid increase in the 
amount of traffic. 

But the estimated expense of executing those works, as in nearly all similar 
cases, has proved too small. As far as they have been carried out they are 
constructed with deep foundations, and are of a substantial and stable character. 
But the deepening of the harbour, with its entrance and approaches, is still 
unfinished ; and having exhausted all their resources, the trustees have memo- 
rialized Your Majesty’s Government for a small grant, to enable them to com- 
plete the projected works ; without which, what has been done will be in a 
great measure unavailable. 

The works proposed, it appears in evidence, would give a mean depth of 
16 feet at high-water of ordinary spring-tides, — they would render Arbroath a 
tidal harbour of refuge, for 12 hours out of the 24, for all vessels of the size 
which usually frequent that coast; and they would thus be as great a benefit to 
the public as to their enterprising owners ; for the greater part of that rocky 
coast, when it becomes a lee-shore, is extremely dangerous, as was too fatally 
proved in the gale of January, 1800, when 40 vessels were wrecked, and 13 of 
them within a few miles of Arbroath. 

Taking all the above-mentioned circumstances into consideration, it appears 
to the Commission that this case comes so distinctly under the fourth head of 
inquiry pointed out to us by our instructions, that if in any instance Your 
Majesty’s Government should be disposed to aid the local exertions of the 
trustees of a harbour, this case seems deserving of encouragement, and we 
therefore humbly beg leave to recommend to Your Majesty the prayer of the 
Trustees of the Harbour of Arbroath. 

THE RIVER BLYTH AND HARBOUR OF SOUTIIWOLD. 

In the northern portion of Your Majesty’s dominions we have seen that 
although great want of vigilant control is manifest, and that the landed, and 
fishing, and corporation interests have too often been preferred to the rights 
of merchants and ship-owners, and to the general interests of navigation, still the 
spirit of commercial enterprise has finally broken through the barrier, and by 
degrees has carried out, to a certain extent, improvements in some of the harbours. 
Jn the southern ports, which we have now to notice, we regret to report that 
those interests have proved too powerful, and that the consequence has been in 
several cases a dry bar, a deserted port, and all but ruin to the ship-owner 
and merchant. 



Printed image digitised by the University of Southampton Library Digitisation Unit 




REPORT OF THE COMMISSIONERS. ix 

The river Birth and the port of Southwold on the east coast of Suffolk offer s ee Plan 
a strong proof of the correctness of these statements. 

It appears in evidence that the whole area formerly covered bv the cnn'n<r v • » r> 

tide waters of the river Blyth was about 2,000 acres, and that by means of the A P p.'"p. “ri P ' “ 
several embankments shown in the accompanying plan, that area has been 
reduced to 450 acres, or less than a quarter of the whole extent. It likewise 
appears that over more than half the original area the depth at high water 
ordinary springs would be two feet ; that in the event of higlf springs it would Ad mi ,ai tJ s,™ 
be four feet, and in north-west gales or equinoctial springs, fully six feet ^ e P App. p. 173 . 
ffe have thus the means of computing roughly the quantity of water which has 
been excluded by these embankments ; and taking the lowest estimate or that 
of a common spring tide, it gives in round numbers, 150 millions of cubic feet, Engine.* Re 0 j„ 
“ lUlons of *° ns on ^ery tide ; and as three such tides occur at each new 3RS P ' 
and lull moon, or seventy-eight m a year, some notion may be formed of the 
enormous loss of scouring power sustained in consequence of these embank- 
ments. 

° f *°rth (the great corn mart of this part of the county q>. „ ,4. 
of Suffolk) had repeatedly urged the propriety of deepening the bed of the 
y e ‘ notl ™g was done ; till an Act of Parliament was obtained in 
1830, and though under direction of the present harbour Surveyor, the lower 
part of the harbour has been somewhat improved ; yet as the Act did not touch 
the embankments, the bar has been at times since that period dry at high Q 1143 
water, so that no vessel could get in or out. J 

As a general, although not universal principle, no cause has operated more 
extensively to injure the entrances of harbours throughout the United Kingdom 
than excluding the tidal waters from lands below the level of high-water which 
served as natural reservoirs for the flood tide, and were the means of affording 
a valuable scouring power during the ebb. Nor does any subject more deservl 
the vigilant attention of Your Majesty’s Government, or of those entrusted with 
the conservancy of our harbours, than such encroachments, which are usually 
to remove Squally, and when once completed are difficult afterwards 

. 111 evid ?““ tha ‘’ with the exception of two, the Southwold Har- q 1121-33 

boi ar Trustees are self-elected; they consist of landed proprietors, merchants, Q 
5.C., but only a single sailor. 

th °i USl l t [t right : enter into the above details, since Southwold is 

- “P 011 t,(ial waters for existence as a port, and since the 
value ot the daily tidal scour in all our harbours does not seem to be sufficiently 
appreciated; nor can any case more strongly prove the duty of jealously 
guarding against similar encroachments. y 

HARWICH HARBOUR. 

™d well-known port of Harwich is an estuary formed by the See Plan in App. 
KL! the rtvers Stour and Orwell, and contains about 700 acres of good 
and will n aG va , °f this port was well understood during the last war, 
f „ 0 a g al n when we have occasion for another North Sea fleet It 
vessels ohtetoT 1011 t v at the flcet was watered by transports ; and that all its 



So the b ^’ 15 0f Which were two-deckers ; and the fishing vessels belong- ££?£ 
500 of our most SySef® ^ &t 3 °°° t0nS > and em P lo ? ed 

bv ni d jP^ .°^ Tv ater , * ts w ^ e extent, its perfect shelter, its easy access 

^ich the onl ^ h & ^ weat ^ ers ’ an d i* 1 a ll states of the tide, render Har- 



wich tnp nnl r V ouatyGo ui wits oiuc, rcuuer xaax- 

the Humber^ iiar “ our re ^ u o e > properly so called, between the Thames and 



deuce i-iizor. v r Seei ? fr ° m P^ an annexed to this Report, and from the evi- 
hour whirk • efore * Harbour of Refuge Commission of 1844, that this har- 

has been cuff 11 . eas ‘ ;e Hy gales has given shelter to 500 sail of shipping at once, 
removal nf + if nn £ a ra P^ deterioration during the last 30 years from the 
ai 01 the cement stone at th* fw ni t 
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shore tWAw Ce 1Sj while the sea has gained considerably upon the Essex 
°PPosite side" *2 brea K throu S h the isthmus, that Landguard Point, on the App. p. 176 . 
W site side, has advanced 500 yards upon the sea during the same period, P P 

b 



Printed image digitised by the University of Southampton Library Digitisation Unit 




Admiralty Survey. 
Rep. App. p. 176- 



See Plan in App. 



Q. 2186. 



Rennie’s Rep. in 
App. p. 193. 



Q. 2044. ; 



Q. 2-227.’. 



Q. 2200—12. 



Q. 2243. 



x TIDAL HARBOURS COMMISSION. 

thereby blocking up the chief entrance into the harbour ; and so much so, that 
where, in the year 1804, there was a channel seven fathoms deep at lotv water, 
there is now a shingle-beach as many feet above high-water mark. 

But the attention of Your Majesty’s Government having at length been 
called to this state of neglect by the Report of that Commission, it appears 
that immediate measures are to be taken to restore this port to its former value 
as a Harbour of Refuge. 



RYE HARBOUR. 

Rye, one of the Cinque Ports, on the coast of Sussex, lies in the bight of a 
bay, about three miles deep, bounded by Dungeness to the east, and Fanlight 
Head to the west. The present harbour is in the lower part of the channel of 
the river Rother, and just below the junction of the Tillingham and the Brede, 
two small streams flowing from the north-west. A rubble-stone pier, which does 
not reach within 1200 yards of low-water mark, is in the course of construction 
on the eastern side of the harbour, and an embankment of earth has been thrown 
up on the western side, leaving an entrance between of 290 feet in width. 

The average rise of spring-tides at the town of Rye is 14 feet, at the pier- 
head 17 feet, and in the bay 23 feet, or greater than anywhere on the south- 
eastern coast of England. At low-water the harbour is left dry. _ 

For several miles round the town of Rye, and immediately adjacent to the 
harbour, there are large tracts of marsh land, the greater part of which are 
owned by proprietors residing in the neighbourhood. Over a great portion 
of this plain the sea was formerly accustomed to flow at every tide, and thus 
formed a considerable back water, which operated as a scour to the harbour of 
Rye, and kept the channel open. The proprietors, however, uncontrolled by 
any guardian of the port, began by degrees to exclude the tide, and no steps 
being taken to restrain their encroachments, they obtained an Act of Par- 
liament, erected dams and sluices across the rivers a short distance above the 
town, and finally excluded the tidal waters. 

By these means hundreds of acres of marsh have been reclaimed, while 
the harbour, deprived of its back waters, yielded to the mass of sand and 
shingle which rolled in with every wave, and which have now nearly obli- 
terated the appearance of a channel. 

Three rivers drain this tract of country ; and had there been no obstructions 
in their channels, they would have afforded an ample reservoir for tidal 
waters ; and indeed would still do so, judging by the effect produced when, in 
March, 1812, owing to a high tide blowing up Scot’s Float Sluice, the sea flowed 
freely to Robertsbridge, 15 miles up the country, and the returning ebb, as 
it appears in evidence, so scoured the harbour that vessels drawing 16 feet 
water could get up to the town. 

Landed interest, however, again prevailed, and in the following year the sluice 
was re-built. In 1830, a jury at Croydon found “that Scot’s Float Sluice, 
as then erected, was a nuisance,” and alterations in it were directed to be made; 
these alterations not being made, it appears that the people assembled and 
pulled the sluice down. 

An inquiry took place which led to the Acts of 1830 and 1833 ; under 
which one of the Rye Commissioners was named on the part of the Admiralty, 
and we learn from his evidence, that since his appointment, an extensive creek, 
called the Nook, to the westward of the entrance, and covered every high 
water, has been in great part dammed out; and upwards of 700 acres of marsh 
land, lying on both sides the river, and overflowed by the sea to the depth ol 
3 feet, has been embanked, thereby losing the scour over the bar of 30 million 
cubic feet of water on every spring tide. 

It appears, from the reports of engineers and others, that between the years 
1724 and 1787, a sum of not less than 200,000/., raised by a passing tpljo 
•shipping, was expended in vain attempts to form a new harbour about 
miles to the westward of the present outlet to the sea, but which, after those 
years’ waste of time and money, they were compelled to abandon. 

We have dwelt longer on this subject than at first sight it would see® 
warrant, but the case of Rye is extremely instructive, as bringing broadly i 
view the apparently antagonist principles of the local and the shipp ^ 
interests, and the absolute necessity of some controlling power to protec , 
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latter. There is a still more important consideration. Rye is situated on a 
part of the coast of Your Majesty’s dominions, where a harbour is most 
wanted ; and where it would be of the greatest benefit to our shipping, whether 
for steamers to obtain fuel in the event of hostilities, or, which is of far more 
consequence, for the safety of our merchant vessels in time of peace. And 
when we consider the capabilities it offers, the abundance of level land on 
either side of the river fit for docks or basins ; the great value of a 23 feet rise 
of tide in the bay ; and the extent of back water at command, we are led to 
believe that skilful engineering would readily turn these advantages to account 
for national benefit. 



THE RIVERS FORTH, DEE, & c. 



In addition to the examples we have given in detail, numerous instances of 
encroachments, of neglect, and of want of efficient control, have come before 
us in the course of our inquiries. For instance, on the banks of the Forth, Q. isos, 
near Stirling, large enclosures of marsh land have been formerly effected. 

Similar embankments, but to a much greater extent, have been carried out on 
the level lands by the side of the Dee, near Chester. At Whitby, we learn Engineer’s Rep. 
that it is a common practice to throw the refuse of the town behind the west A PP- P- 182 - 
pier head, which the next flood tide washes into the harbour. At Bridlington, 

<»reat delay has occurred in completing the works for the improvement of the Admiralty Survey. 

harbour, while a passing toll to pay for them is levied on all shipping. So Re P - A PP - P- 179- 

unimportant, too, is this harbour considered, that a railway company recently 

inserted it in its schedule of property to be taken, amidst houses, fields, &c., 

without deeming the transfer of a public harbour of sufficient consequence to 

give it a clause in their Bill. 

At the Spurn Point six vessels, of 50 tons each (paying 1/. a load to the Admiralty Surrey. 
Lord of the Manor), are daily engaged in carrying off the shingle from the Rep ' pp ' p ; 164 ‘ 
beach, at the rate of 50,000 tons a-year, to mend the roads in Yorkshire and 
Lincolnshire. As it appears from the Report printed in the Appendix that the 
Spurn Point has lost half its breadth within the last 20 years, this removal of 
shingle may eventually endanger the lighthouses as well as the anchorage of 
Hawke Roads. 

At Portland, ballast is commonly thrown overboard with impunity. Similar 
complaints come from Fowey and from Falmouth ; and with the addition 
from Milford Haven, that the water-bailiff remonstrates in vain, and has 
practically no power to enforce his commands. 

We have the evidence of engineers, and of the Admiralty surveyor, that the Q. 1745 — 55 . 
Rivers Lune and Ribble, and Dee, are all susceptible of very great improve- 
ment ; the Thames, even, the high road of the commerce of this great empire, 
for want of systematic conservancy and efficient dredging, has shoals with only 
11 feet depth over them, even as low as Barking Reach, which prevent more than 
half the loaded vessels that come up to London from passing at low water spring 
tides ; in short, there is hardly a harbour we have inquired into that, under 
efficient control, might not be in a much improved state. 

We now proceed to the third head of our instructions, namely, to inquire 
into the state of the law as regards the subject under consideration, and we 
shall, on the present occasion, confine ourselves to a brief statement thereof . 



The power, interest, and jurisdiction of Your Majesty extend in right of Magna Charia, 
Your Majesty’s Crown over all the seas and the shores thereof surrounding 25 Edw. Ili., c. 4. 
Your Majesty’s dominions of Great Britain and Ireland; and in the same Lord Hale, De Jure 
fight Your Majesty has the property of the soil in all rivers which have the Maris, p. 17, and. 
flux and reflux of the sea up to high-water mark of ordinary spring tides. ^ e 8 ^. ortu us ans ’ 
Your Majesty’s ancestors have from time immemorial exercised those powers, Chit J y on Prerog 
enjoyed the property and profits, and enforced that jurisdiction. of Crown, p. 173. 

The Lord High Admiral has, by prescription recognized by statute, the con- Callis on g ewers . 
servancy of the harbours and navigable rivers of Your Majesty’s kingdom, and 
niay inquire if any be guilty of any nuisance to such harbours and. rivers. 

If any nuisances were created in any harbour or navigable river the Lord 
jdigh Admiral formerly caused the Attorney-General to file ex officio informa- 
tions against the parties. They might also be pursued by indictment. But 
either remedy was dilatory and expensive. Parliament attempted to find 
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expeditious methods for preventing nuisances, and for removing any th 
might be erected, and passed the Act of 46 Geo. III., chap. 153 , but it h 
been found wholly ineffectual to accomplish those objects. ’ ® 

Your Majesty’s ancestors have by grants and charters given to certain bod' 
politic and corporate, the conservancies of certain harbours and rivers, and v 
find that the soil of the river Thames is claimed by the Corporation of the Citv 
of London, and that the soils of many navigable rivers are claimed by th 
owners of the lands on the banks thereof. Although a subject may by grant 
have the property of a navigable river, yet Your Majesty hath a right of empire 
or government over it in reference to the safety of the kingdom, and the people 
have a public interest of passage and repassage with their goods, and must not 
he obstructed by nuisances or impeached by exactions, for the jus privatum of 
the owner is charged with and subject to the jus publicum belonging to Your 
Majesty’s subjects in the same manner as the soil of a highway is, which 
though in point of property it may be a man’s freehold, is nevertheless charged 
with a public interest of the people. 0 

The Houses of Parliament have passed many Acts entrusting the conservancy 
of harbours and navigable rivers to certain Commissioners with large powers 
for that purpose. 

Thus the jurisdiction of the Admiralty has by charters and Acts of Parlia- 
ment been superseded, to the great detriment of the public service. 

Having thus briefly recited the present state of the law with respect to the 
conservancy of our harbours and rivers, adduced a few examples of the want 
of efficient control in all our ports, and shown the necessity of immediate 
legislative measures in order to stop the daily increasing evils to navigation, 
we humbly take leave to lay before Your Majesty the recommendations which 
appear to us best calculated to meet the cases in (question. 



Your Commission therefore humbly recommend : — 

That a Board of Conservancy he established for the superintendence and 
protection of all the tidal harbours and navigable rivers in the United King- 
dom of Great Britain and Ireland ; that it he in connexion with the A dmi ralty; 
and that it be permanent. 

That this Board have jurisdiction by summary proceedings over the waters 
of the tidal harbours and navigable rivers, notwithstanding any Charters or 
Acts of P arliament to the contrary, with a reservation of private rights under 
the charters, and the continuation of local Commissioners where the Board 
may think fit. 

That the Board should have full powers, by the assistance of engineers, sur- 
veyors, and others, to ascertain the extent of all nuisances and obstructions in 
tidal harbours and navigable rivers. 

That the Board should he enabled to have a jury summoned by the sheriff 
to ascertain whether or not any encroachment or other nuisance in a tidal 
harbour or navigable river, has existed years ; and if it be found to have 
been made within that time, that the Board have power by their own order, at 
the expense of the party who made such encroachment or nuisance, to re- 
move it. 

That the whole of the coasts of the United Kingdom be divided by this Board 
into districts, and that each be placed under the superintendence of a competent 
person, who shall visit each river, port, harbour, and creek at least once a year, 
or oftener, as it may be necessary, to inquire into and report on the state of 
each river, port, harbour, and creek in his district, and of all works whicli may 
be in progress there. 

That the Board should have power to enforce the appointment of a resident 
engineer or harbour-master, or both, at every port they may consider of sufficient 
importance to require such constant superintendence. 

That every Commission or Trust of a harbour or navigable river, or if there 
be none, every resident engineer or harbour-master be required to make out and 
forward to the Board before the 1st of March in each year, a detailed report 
made up to the 31st December, consisting of an account of all such works 
as have been executed, with the expenses thereof, within the limits of his super* 
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intendence, during the past year ; and a report on those works he would 
recommend to be undertaken during the ensuing year. And, also, to include 
in that report an account of all changes that may have taken place during the 
year in the depth of water, or formation of shoals, or any other change affect- 
ing the navigation of the river or harbour. 

That if any works, public or private, shall be commenced or proceeded with 
on grounds within the high-water mark of ordinary spring-tides, without having 
first obtained the sanction of the Board, or their superintending Officer, it shall 
be lawful, and the Board should be empowered immediately to stop such works, 
and to direct the removal of the same by the parties erecting them, and if 
they refuse so to do, the Board may direct their removal, and charge the par- 
ties with the expenses. 

That for the protection of the public interests in the navigation of every 
river, port, harbour, and creek of the United Kingdom, a clause be inserted in 
every future Act, Charter, or Commission, which affects in any way the tidal 
harbours and navigable rivers of the country, giving power to, and requiring 
the Admiralty to appoint one-third part of the whole number of Commissioners 
to execute the trusts under such Acts, Charters, and Commissions, and also to 
have the power to change the whole or any of such third part of Commissioners 
from time to time, as the Admiralty shall think fit, so as to secure at all times a 
sufficient number at each board or meeting of the Trust, to protect the public 
interests against any bias or local interests. 

That the Lords Commissioners of the Admiralty should direct the surveying 
officers employed in the seas of the United Kingdom to transmit to them, for 
the information of the Board of Conservancy, a list of all the parts of the 
coast on which they have been engaged surveying, and the harbours, ports, 
creeks, and navigable rivers they have examined, and on which they feel com- 
petent to give an opinion, in case of any improvements or alterations being 
proposed: also, that in future, in every port they visit, they shall make 
inquiries relative to any embankments or encroachments on the harbour or 
river, and generally as to any neglect in the preservation of the ports ; and 
forthwith shall report the same to the Secretary of the Admiralty for the 
information of the said Board. 

That, hereafter, the number of Commissioners or Trustees of any harbour 
or navigable river, docks, or other work affecting navigation, shall not exceed 
twelve (12), and that four (4) be a quorum, with a view to greater respon- 
sibility and the more effectual performance of the duties connected with such 
Commission or Trust. 

That to all existing Harbour Commissions or Trusts the Admiralty shall 
have power to add new Commissioners or Trustees, not exceeding in number 
one fourth of the whole Commission. 

That the Board should have power to call upon every such Commission, or 
Trust, or Harbour Master, as the case may be, to make out a correct account 
of all receipts of money by the said Commission in the course of the year 
up to the 31st of December ; and from what source, and under what authority 
received ; stating, also, the expenditure during the year under separate heads, 
so as to afford a current account of the resources of each Trust, and of the 
application of the same ; which, after being duly audited, shall be transmitted 
to the Board of Conservancy on or before the 1st March following. 

That the Board should have power to order that a tide scale be placed in all 
harbours ; and in certain ports that a self-registering tide gauge be erected, 
accompanied by a barometer, and that a record of these be strictly kept ; as 
well as a journal of the winds and weather; of the arrivals and sailings, of 
cases of wreck, or of any thing affecting the interests of navigation, and trans- 
nntted periodically to the Board of Conservancy. 

That in all suits and proceedings at law, by the Directors or Commissioners 
acting under any Commission or Trust of a harbour or navigable river, it shall 
p 1 ? 1 P era ^ ve 011 them to take the opinion of, and to act under the directions 
°t the law officers of the Crown. 

That a summary of the proceedings of this Board be laid before Parliament 
on r fT before the 25th March in each year. 

that an annual grant be made by Parliament for the support of the said 
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Among the last recommendations which we humbly take leave to lay befor 
Your Majesty, there is one which appears to your Commission of essential 
importance towards the improvement of our harbours, namely, the procurin 
accurate plans and surveys on a sufficient scale of all the ports and navigabf 
rivers of the United Kingdom ; not only for the present value of such plan 
as showing the actual state of the port, and as affording the basis for im- 
provements ; but also to be preserved as documents for reference hereafter 
in order to determine at any future time what changes may have taken place ’ 

For farther explanation of various points only briefly touched upon in this 
Report, we beg to refer to the plans and evidence, and especially to the opi- 
nions of the eminent engineers whom we have examined; and also to the various 
documents contained in the Appendix. Among the latter will be found the 
opinion of the Commissioners of the Navy, who having to inquire in 1818 
into the state of the river Medway, even at that time strongly ur°-ed the 
necessity of a district superintendence along the whole coast of the°United 
Kingdom similar to that we have now ventured to recommend to Your 
Majesty. 

W e beg to state that we are proceeding in our inquiry into the important 
matters submitted to our consideration, and that we shall hereafter submit 
a farther Report to Your Majesty. 



Your Commission cannot close their Report without expressing, in the 
strongest terms, their conviction that immediate measures for detailed inquiry 
and local examination into the state and condition of every port and navi- 
gable river of the United Kingdom, are indispensably necessary, with a view 
to that thorough superintendence, without which many of the evils already 
recited are liable to recur. 

And when they consider the great want of accessible harbours along the 
whole of the coasts of Your Majesty’s dominions, — more especially when the 
extended use of steam navigation points to such great changes in maritime 
affairs, whereby every sheltered creek is likely to become of value — and when 
they consider that by the improvement of our tidal harbours Your Majesty’s 
beneficent intentions for the preservation of the lives and property of a large 
class of Your Majesty’s subjects may be best fulfilled, they earnestly trust 
that no minor consideration may be allowed to impede the accomplishment 
of objects of such national importance. 

All which we humbly certify to Your Majesty. 

Wm. BOWLES, Rear-Admiral, M.P., Chairman.. 

J. J. GORDON BREMER, Captain R.N. 

JOSEPH HUME, M.P. 

AARON CHAPMAN, M.P. 

EDWARD R. RICE, M.P. 

THOMAS BARING, M.P. 

F. BEAUFORT, Hydrographer. 

G. B. AIRY, Astronomer Royal. 

JOHN WASHINGTON, Captain R.N. 

RICHARD GODSON, Q.C. & M.P., Counsel to the Admiralty- 



London, 8 th July, 1845. 
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MINUTES OF EVIDENCE 

TAKEN BEFORE 

the commissioners appointed to inquire into the 

STATE OF TIDAL HARBOURS. 



Wednesday, 30 th April, 1 845. 

Present: — 

Capt. Sir GORDON BREMER, R.N., in the Chair. 

Mr. Home, M.P. I Capt. Beaufort, R.N. 

Mr. Chapman, M.P. Capt. Washington, R.N. 

Mr. Godson, M.P. | 



William Bald , Esq., examined. 

1. (Chairman.) You are an engineer?— I am. . . 

2. Are you acquainted with the river Clyde? — Yes, I have been acquainted with it since 

the year 1803, but I was appointed resident engineer and superintendent of the river Clyde 
under the Clyde trustees in the year 1839. 10A0 . T 

3. Will you state what has been done in improving the river since the year leUd r — i cannot 
say that I was particularly acquainted with the navigation of the river from 1803 to 1839. I 
had merely sailed up and down it. I was not professionally employed to examine it. My 
connection with the river only commenced in 1839. 

4. From 1839 onwards, have you devoted your attention wholly and entirely to that river? 
—Wholly and entirely. My duties consisted in superintending the whole of the engineering 
operations of the harbour and river, examining all the accounts, writing out all the reports, and 
attending all the meetings. In 1839 the greatest barrier that existed to the navigation of the 
river Clyde was a bank near Port Glasgow called The Port Glasgow Bank; the depth 
of water "there at that period was from five to six feet at extreme low spring tides; the length 
across the hank was about 700 yards. There was a cut commenced through it in 1841 and 
1842, 300 feet wide, and the depth at present is from 10 to 10 feet 6 inches at low water spring 
tides, being an increase of from 5 to 5 feet G inches. At the time ot high water high spring 
tides there is about 22 feet of water. 

5. (Mr. Hume.) Wlmt was there before the cut was made ?— Between 15 and lb teet, being 



William Bald, Esq. 
April 30, 1846. 



an increase of about 6 feet. , . , , . 

6. How was the cut made ?— ' The cut was made by three dredge- boats, one of which had a 
16 horse power engine, a 20 horse power engine, and the other 22. 

7. Did you make a report upon that matter ?— There was a report made. 

8. Have you any minute of the date of that report ? — No, I have not. 

9. On taking charge of the river, did you report what in your opinion ought to be done with 

a view to improve the navigation of the river ? — Yes ; that was my first report. . 

10. Did you afterwards report what you had done?— Yes, I reported upon being appointed 

engineer for the improving of the river in 1839; that report was printed. There was also a 
second report printed, which I have not here. . 

11. What was the date of that report?— I do not remember ; it was about 18 months alter 

the first report. _ . 

12. Was the manner in which the operation was carried on of cutting the bank detailed in 

that last report of yours? — It was. _ 

13. What did you do with the material?— It was laid on the shove of one ot the small bays. 

14. On the main land? — Yes, on the south shore. , 

15. Was it sand or shingle?— It consisted of the exuviio and decomposition of oyster shells, 

and cockle shells, and mud. . , 

16. Did you lay it above high-water line? — No; it was laid in a small bay on the shore 
side. 

17. Why was it not placed above high-water mark ? — We could not get ground there to 

deposit it upon. , . „ w 

18. Have you had those dredging machines in operation since on the same bank, we 

were two years upon the bank with them. . , . , ,, 

19. In the two last years, has nothing been done towards removing the bank. JNo, 

nothing more was required, the channel through it was deep enough. , 

20. State any other operations that have taken place ?— The next bank that was cut through 

was the Puddle-deep Bank, about two miles higher up. I should observe, that the channel 
cut through the Port Glasgow Bank has not shown any tendency to silt up ; it has been sounded, 
since. r r< 

21. What breadth of channel did you cut through it?— Three hundred feet. After the Gar- 
goyle hank was cut through, there was another bank opposite Dumbarton Castle cut through. 

22. By the same means? — Yes, by the dredging-boats. 

U 



Printed image digitised by the University of Southampton Library Digitisation Unit 




2 MINUTES of EVIDENCE taken before the COMMISSIONERS 

William Bald, Esq. 23. "What increased depth of water did you gain on that ? — We gained about 9f 

. feet 6 inches; it was deepened to 10 feet at low water. We generally dredure tn in r.? r “ 

April 30, 1845. at Jow water; that j s ourrule. * Y dg<? t0 10 feet deep 

24. And you maintain 10 feet at low water on the Port Glasgow Bank? A little more W 

have a greater rise of tide in the lower part of the river than we have in the upper reaches of 

25. Have you made any observations of the rise of the tide during the period von u 

in charge of the river?— Yes. 1 y a ' e been 

26. In what way have j'ou made those observations? — By tide staffs, and observation"; 

made night and day. K ' vere 

27 . In what way and to whom have you reported your observations ? — The result of 
observations were placed by me as records in the office. 

28. Have you got copies of them with you?— No; the copies are lodged in the office i 
manuscript. There is an engraved copper plate, and it is on printed sheets taken from that 
plate^that the tides are delineated. (See rise of tides and velocity of icater in Clyde , Apjiendix 

29. Can you state what the depth of the water was at Glasgow Quay in 1839, when you took 

charge, and what the depth now is?— I should say that it was about 14 to 15 feet at hi°h 
water neap tides in 1839 ; and now vessels drawing 17 feet of water can come up. Fro m2 
feet to two feet six. inches is the additional depth in the harbour. 1 

30. Are you able to state by what means that depth has been increased ? — Bv the dredmn„ 

power alone. J ° 

31. In how many places has that dredging, power been, applied?— Over the whole surface 
ot the harbour up to the bridge. The parts near the bridge have been 14 and 15 feet deep at 
high water of the low neaps in the autumn, and in the spring of the year at low water the banks 

were seen, so rapidly the harbour fills. 

32. What other impediments to the navigation have- you removed besides.- those banks ?_ 
Ihe next cutting was at Dumbarton Bank ; and a shoal at the head of the- Long Dyke. 

33. What was the nature of the impediment there ? — It was a shoal. 

34. What depth was there upon it T—l should think about 13 to 14 feet at high water low 

neaps, and there were other banks also cut through. ° 

35. You have staled that you removed various impediments in the river, what were tliev— 

were they principally jetties, or rocks, or piers in the course of the navigation?"— There were 
two jetties partly removed below Erskine Ferry, and above it a parallel dyke on the south side, 
near 500 yards long ; and another parallel dyke was removed on the north side below the 
JNewshot Isle and a vast quantity of stone boulders removed from the bottom of the channel bv 
two diving bells. 1 

36. Did you lay down any rule as to the breadth which should remain, and the removal of 
all projections within that breadth? — Yes. 

JF; ' ,ere 'fn, thal y °? *” d do,TO for y om guidance ?_To preserve awidth ef 
dUU teet at the mouth of Glasgow Harbour, and 310 feet at Kelvin River. 

38. How far down is that? — 1800 yards. 

o,n 9 ; T hat , is f tha "S st ei ; d ° f the t °’™ of Glasgow 7— Yes ; and lower down it was to be 
0-2 leet wide, that is o miles from Glasgow ; and at the mouth of the Cart it was to be 400 
feet wide. 

40. How many miles is it from the Kelvin to the Cart?-The Cart is- about 6 miles below 
urlasgow. 

41. Is there any other alteration as you go down?— Yes, at the west end of the Newshot 
Isle it was to be 405 feet wide. 

42 At JJewshot Isle you appear to have taken the channel on the north side of the river, 
whtlst to the south the channel appears not only wider but more direct ; why did not you apply 
the dredge to the south svde of die island ? The existing navigation is upon the north channel;, 
the sooth channel is by far the best channel, there can be no question upon it, but the Trustees 
were not desirous oi interfering with the south channel ; they said there was some rock there 
that prevented them taking that direction. 

„ “ amtae *° ascertain Whether there was any rock ?— Yes, I was furnished with 

70007 ormgs, and 1 found that the expense of making that channel would be about 

44 If you had expended 70007., could you have made the channel straight instead of the 
circuitous one you now have at the north of the Newshot Island?— Quite easily. 

4o. Did you make any report to the trustees upon the subject ?-I did not make a report to 

W? Vim™ fc d ° ”■ 1 w ' ote a lrt,er to Mr - Wal,ler atat 

Oe 4 Lf > T y0 f UreC ? mmend ^ a !, ,hat sbo “ kl be don8? — 1 did in the report laid before the 
Goneiai Trust, in January, 1841, m relation to the channel. It is in these terms :— -MyLord 
Si tof f r°' Wor8 . cl ° s ‘%Jls- report, I consider it my duty to bring under your consider- 
ff to, ri i ° W1 "f SU f ' I f ewsll0t Isle - ™ the north by the present channel 

*• °* d cbamd " “te latter is quite st light Ld direct into 
com se, and is more than 100 yards shorter than the north channel, throuSi which all vessels- 
now pass in navigating the river; the south channel of the Clyde at the Newshot Isle is 2000 
b ■ , f a " d C ?f a, ‘ are ? °‘ f 6 - 000 square yards, or about 100 acres of water space, 

ho Kf T' e,ud f ° S e r rea °, f a 1 the docks in Iduerpool. This channel, if cleared out, will 
“°‘ d . ?, ns “ f ,. cublc leet «f water. I have to announce that this great and valuable water 

— f . f l ly -ii g and tlus cball,lel of 100 oo"« of water? through which vessels 
thifl»„„fl I h "" 1 “°°“ h 8 '?” 1 ? meadmv lanil l >>«•»* both the lower and upper entrances of 
this channel have been nearly dyked up. My object in laying this matter before yon is not for 
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the purpose of asking you to embark in executing one of the greatest improvements which is 
capable of being effected on the whole or any part of the River Clyde as to the directness of 
the course and line of navigation, and also in attaining an earlier and quicker, and an increased 
tidal flow upwards ; no, I only beg that this valuable channel or sheet of water, containing 100 
acres, shall not be allowed to silt up, and become fine meadow land, but that it shall be 
preserved for navigable and commercial purposes.” 

47. Was that Report printed ? — No, it was not. 

48. There appears to be a jetty on the west of the Newshot. Island, opposite the property 
of Mr. John Henderson ; at what time was that jetty made ? — If it be a jetty, it was made after 
Mr. Golborne’s Report in 1768. 

49. How many feet does that jetty project? — 450 feet. 

50. Is it a solid jetty? — It is quite solid, and consists of earth and stone. It is a pier 
belonging to Mr. Henderson, of Park. 

51. Does not that pier completely fill up the space between the island and the south channel, 
which would be the direct, and, as you think, the best channel? — It does to some extent. 

52. Did you propose to remove any other jetties from the banks of the river ? — I proposed 
to cut a piece off the point of that pier, and to remove all those jetties that lie in the way . 

53. By which means you would obtain a straight channel for the tide ? — Yes. 

54. How did you intend to carry into effect the removing the piece south of the island to 
which you have referred? — By cutting away the point of the pier, and .then removing the 
parallel dyke. 

55- Does that dyke run parallel to the south shore, or parallel to the north shore? — More 
parallel to the north shore. 

56. Was the south channel always the old channel ? — In the recollection of several people, 
vessels passed up and down the south channel. 

57. Are we to understand that your object was to re-open that straight wide passage for the 
navigation instead of the narrow and circular one to the north ? — ‘Quite so. 

58. Since the representation which you made to the Clyde Trustees, has that channel con- 
tinued to silt up? — Yes; I was ordered by the trustees to desist from taking away the stones 
on the parallel dyke. I had a remit or order from the trustees upon that subject 

59. Does this map show, that, from the point of the jetty projecting from the south side, a 
bank of stones has been thrown to the eastward till it joins the west part of the isle ? — Yes ; 
there is now a solid dyke of stones. 

60. By which means the tide is prevented running up ? — Yes. 

61. Taking into account the expenditure of seven or eight thousand pounds, which you con- 
sider would be necessary to open the south channel, -what would be the value of that channel 
as compared with the other ? — I think it would he the greatest improvement that could be 
effected in the river. 

62. Would the flow of the tide then be straight, and in a continued line ? — Yes. 

63. Instead of being in a line circuitous to the north? — Yes; measuring the velocity of 
the tidal-wave. It is found to run from Port Glasgow up to Bowling about 13 miles per 
hour ; and from Bowling, on account of the channel being so crooked up to Clyde Bank, the 
run of the wave is not more than about 6 • 40 miles. 

64. Do you consider that that decrease of the flow of the tide is owing to the channel going 
in that circle round the north of the island ? — There can be no doubt of it ; for this reason, — 
that again from Clyde Bank up to Glasgow the tidal wave runs at the rate of 10 miles an hour ; 
it increases after it has passed the curvature. 

65. (1 Capt . Washington.) Are you not aware that there are other circumstances than cur- 
vature, such as depth of channel above or below the place, which may influence the velocity 
of the tide ? — No doubt the tidal wave will be quicker in the deep channel ; but I think that 
the diminution in the velocity to 6-40 miles between Bowling and Clyde Bank arises from 
the crooked channel round Newshot Isle. 

66. Is the channel the same depth all the way ? — Nearly the same depth all the way. 

67. Are you aware of any other impediment which would prevent the flow of the tide except 
that curvature ? — I am not aware of anything else ; and I was so impressed with this, that a 
paper was read by me before the British Association on the tides and the improvement of that 
part of the river. 

68. (Mr. Hume.) At what date ? — At the Glasgow meeting in 1840. 

69. Do you give the accurate details in that paper from your experiments ? — Yes I do. 

70. Will you read the order which the trustees gave you to desist from removing the dyke ? 
—In 1842 1 began to take away the parallel dyke ; I did that of my own authority, and I re- 
ceived this remit from the Committee 27th of July, 1842. “ The committee of management of 
the Clyde trustees being assembled, there was laid before the Committee the following letter 
from Mr. Henderson (here it is quoted, it is in the minute of the trustees), which letter having 
been considered, the Committee direct Mr. Bald to discontinue the operations complained of, 
and to have a conference with Mr. Henderson on the subject, so as to satisfy him that no injury 
will be done to his quay, preserving always the rights of the trustees under the statute. Ex- 
tracted from the minutes of the trustees, John Macl'arlane.” 

Hid you have any conference with Mr. Henderson ? — No, nothing definite; I could make 
nothing of Mr. Henderson. This was in 1842. Considering it of so much importance to open 
this channel, I again, under my own authority, began to remove this dyke in 1843, arid we took 
about twenty puut loads of stones from it, when Mr. Henderson addressed this letter to me. 
‘‘Glasgow, 18th August, 1843. Dear Sir,— I beg to prefix a copy of a letter which I have 
this day sent to the river trustees, and to which I refer you. I hope you will feel it your duty to 
desist from further operations on the dyke until the trustees have considered my communication. 



William J3ald, Esq. 
April 30, 1845. 
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4 MINUTES of EVIDENCE taken before the COMMISSIONERS 

If you do resolve to proceed, I hope you will at once say so, that I may protect myself he 
interdict. Yours truly, John Henderson.” Addressed to William Bald, Esq. ^ an 

72. Did you begin on the dyke parallel with the river, or on the jetty ? — On the dyke parall I 

with the river ; I did not wish at that time to meddle with his quay, but only to wet the dvl- 
away. ° J Ke 

73. Where did you begin your operations? — Near the middle. 

74. Is not that dyke almost in the centre of the river ? — It is nearly in the centre of the river 
between the north and south shores ; it is a little more to the north. 

75. Do you understand from that letter that. Mr. Henderson claims his property to the centre 

of the river ? — I do not consider that the dyke is his property, nor do I consider that the part 
coloured blue is his property ; it is the surface of the river. * 

76. Did you begin to take down part of the dyke in the centre of the stream? — Yes, in order 
to keep the channel clear to preserve the depth. 

77. What followed upon that letter? — I received a remit, which I hold in my hand. 
Glasgow, 25th day of August, 1843. The committee of management of the Clyde trustees 
being assembled there, was presented a letter from Mr. Henderson of Park, complainincr of the 
removal of some stones from the dykes opposite to the lands of Park, which letter having been 
considered, the Committee direct Mr. Bald to discontinue any further removal of stones from 
these dykes, and an answer to be returned that instructions have been given to the said effect. 
Extracted from the minutes of the trustees by John Macffarlane.” 

78. ( Capt. Washington.') Can you tell us when and bv whom the dyke was formed?— 
By the Clyde trustees. I believe the late John Rennie, Esq. laid down the designs for the 
parallel dykes of the Clyde; but I found the designs of that, able engineer had not been carried 
correctly into execution. For example, in one of his Reports on the improvement of the Clyde, 
dated 27th December, 1807, he states that the Clyde should be at Dunglass Castle 536 feet 
wide. . Now between Dunglass Castle and the existing parallel dyke it is only now about 400 
feet wide, and which is and has been highly injurious to the tidal flow and the navigation, and 
should have been widened even more than Mr. Rennie had recommended. 

79. Are there minutes in the books of the Clyde trustees, giving to Mr. Henderson the land 
on the south side? — I rather think not. 

80. Is there not a report by Mr. John Rennie at that time of his operations in the Clyde?— 
There is. 

' 81. Do you understand that those dykes, at the time they were made, were made under the 
impression that they would improve the navigation of the river ? — Yes. 

82. (Mr. Hume.) But in your opinion those dykes so constructed have injured, and 
continue to injure, the navigation? — I will not take upon myself to say they are all injurious, 
but I think the channel between the dykes was made too narrow ; it should have been made 
much wider. The parallel dykes had a beneficial effect in deepening the Clyde, but in my 
opinion there has not been sufficient width preserved in die channel of the river to let the tide 
flow up and down, and particularly at Dunglass Castle, and shuttiug up die south channel at 
the Newshot Isle, &c. 

S3. With respect to jetties or piers advanced 450 feet from the southern shore, are you of 
opinion that parallel dykes so placed have been beneficial or injurious? — I should think them 
injurious. 

84. At what level are the parallel dykes made? — Nearjy to the level of high water. 

85. Are you not of opinion that every impediment ro the flow of the tide upwards is an 
injury to the navigation ? — Quite so. 

86. Then is not that dyke an impediment to the flow of the tide? — There is not the least 
doubt of it. 

87. Why then do you hesitate to say that it is not injurious to the navigation? — At that 
particular point it is injurious to the navigation to have a dyke across the mouth of such a 
channel, but in other parts of the river I think it is beneficial to have parallel dykes. 

88. You have stated that in two successive years you began to pull this dyke down without 
orders and against orders; if you did so, what was the object you had in view — was it not to 
improve the navigation? — Yes, it was to let more water flow up into the river by taking away 
that obstruction. 

S9. Are those dykes at right angles with the course of the river, or do they run parallel with 
the ^current ? — They run parallel with the current, and the jetties are generally at right angles 

90. If those dykes and those jetties are allowed to remain, is it not your opinion that this 
channel south of Newshot Island will soon be silted up? — Yes, I think so; the reason why 
I stated that in the Report was, that unless I had done so, hereafter the trustees might say, 
“ You have been on the River Clyde for 20 years or 15 years ; did you ever make an attempt 
to open up the south channel of the Newshot Island, in order to let up more tidal water ; have 
you ever exerted yourself to prevent it becoming green ground ?” and that was the reason I was 
so anxious to do what I did. 

91. In what other places did you remove impediments? — I removed the weir at Glasgow 
Bridge, but that was under the authority of the trustees. 

92. Whatwas the height of that weir ? — There might have been from three to four feet water 
on the top of it at high water. 

93. What was the height of the weir at low water ’—Three to four feet. 

■ ' q as the removal of that weir in your opinion been productive of any benefit to the navi- 
gation ?— Only so far as to let a little more tidal water up to Stockwell-street Bridge, but it has 
been most valuable in affording harbour accommodation to the small craft and timber rafts, and 
which accommodation should be extended up to near Stockwell Bridge, and which is much 
required. ° 
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95. At Stockwell-street Bridge is there any impediment to the flow of the tide upwards ? — 
A very serious impediment. 

96. What is the nature of that impediment? — It is the weir that, has been made across the 
ted of the river to protect the foundation of Stockwell Bridge. 

97. At what time was that made? — That bridge has been in existence for 500 years. 

9S. Is it your opinion that that weir stops the flow upwards to any considerable extent. ? — 
To a very considerable extent. 

99. Beyond that, would there be any other impediments if that weir were removed ? — There 
js a small shoal of sand and shingle at Hutchinson’s Bridge, a little higher up. 

100. Have your dredging boats been employed above any of the bridges ? — Y es, above Glas- 
gow Bridge, between Glasgow Bridge and the Wooden Bridge. 

6 101. What depth of water have you gained there ? — About four or five feet additional depth 
of water, but it. is only upon a small portion between Glasgow Bridge and the Wooden Bridge; 
the whole should be deepened up to near Stockwell Bridge. 

102. ( Capt . Washington.') What do you consider the highest flow of the tide up the river? 
—The highest flow of the tide extends above the Glasgow Waterworks, and which is four 
miles and a quarter above Glasgow Bridge, at the point marked upon that plan ; the ordinary 
tides only reach Dalmarnock. 

103. (Mr. Hume.) Between Glasgow Bridge and the point that high water reaches, what 
other impediments exist? — I know of none. 

104. Then if the weir at Stockwell-street Bridge was removed, do you consider that any 
great increase of water would flow up? — Yes, very considerable. 

105. What would be the effect of that in deepening the water at the quays? — About from 
20 to 30 millions of cubic feet of water would ascend up to about four miles above Glasgow 
Bridge, and that would have a very beneficial effect in scouring the deposition which flows into 
the Harbour of Glasgow from the common sewers of the city. 

106. That shoal which you mention as being between the two bridges, if there was a free 
flood, would be swept away by that flood? — I think the current freshes of the river would sweep 
a great part of it away. 

107. With the assistance of the dredging machines? — Yes; it is fine sand and gravel. 

108. (Capt. Washington.) How high does the tide now go up beyond the bridge? — It goes 
up four miles and a quarter at very high tides above Glasgow Bridge. 

109. ' How much higher would it go, if these weirs were removed? — I think something higher ; 
I cannot tell how much higher. 

110. Have you taken the levels in the higher part of the river? — Yes, we had the levels 
taken all up the river. 

111. (Mr. Hume.) Are you able to furnish us with the levels of the river, in order to show 
what the depth of water was at the time when you took charge, and what it is now, and also to 
what extent it would go if those impediments were removed? — Yes, I can furnish those details. 

112. If those impediments at Stockwell-street Bridge were removed, what would be the 
increased depth of water at Glasgow Quay? — lam not exactly prepared to say we should 
have an additional depth of water in the harbour, but we should have an additional scouring 
power of 20 or 30 millions of cubic feet of water ascending up into the higher reaches ot the 
river, and that would have a beneficial effect in preventing the formation ot banks and shoals 
in the whole river downwards. 



William Bald , Esq. 
April 30, 1845. 



113. Would not that of necessity deepen every portion of the river? — Yes, it would have an 
effect upon the banks and shoals down to Greenock. 

114. Upon what data have you formed the calculation that from 20 to 30 millions of cubic 
feet of water would be obtained? — 'The calculation I have gone upon is this; the length of 
that part of the river line is 22,640 feet, the breadth is 214 feet, and die average rise ot the 
tides taken at 6£ feet will give 31,492,240 cubic feet of tidal water. 

115. Are the Commissioners to understand that that weir at Stockwell Bridge is the im- 
pediment to that increased flow, or are there any other impediments ?— There are no other 
impediments that I know of, except the small shoal at Hutchison s Bridge, which I think would 
be scoured away by the currents if the weir at Stockwell Bridge were removed. 

116. In your opinion is that weir necessary to support the bridge? — At present it is abso- 
lutely necessary to support the bridge. 

117. Is it not the intention to remove that bridge? — There is a bill now before Parliament 
to take down that bridge, and to build a new bridge. 

118. (Capt. Beaufort.) How much water-way does that bridge take from the stream ? I 
have not the documents here which would enable me to say. 

119. Is it considerable ? — No ; there is plenty of room lor the water-way, the present old 
arches are amply wide for the flow of the water. 

120. How many arches are there ? — Six. 

121. Are they thick piers ? — Not very thick. 

122. (Capt. Washington.) You have stated that you have gained an additional depth of 
between two and three feet at the quay, what observation bave you made with respect to the 
difference in the high and low water levels? — In consequence ol the cutting away of the bank 
at Port Glasgow and all the lower banks, the tides are now lower in the harbour of Glasgow 
than they were in 1839. 

123. Is there any difference in the time of high water at the bridge ? — The last time I 
tried it was by means of two chronometers, and it gave me 10 or 15 minutes sooner in the 
harbour than formerly. 

124. And you have the water lower now than formerly?' — Yes. 

125. Consequently the scour that takes place is augmented by the increased flood as well 
as the increased ebb which you also have ? — No doubt. 
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William Bald , Esq. 126. (Mr. Hume.) Are you aware on what authority that weir at Stoekwell Brirl 

. , _ erected ? — When the weir at Glasgow Bridge was removed the Clyde Trustees were i, ^ ^ 

April 30, 1845. Act of Parliament to sustain the level of ordinary low water above Stoekwell Bride- ° 

Glasgow Water Company; and those works constructed for that purpose have heen 
amount to about 3000/. reported to 

127. Do those works belong to the Corporation or to any public body, or any nrivat* r 

pany ? — T hey are for the benefit of the Glasgow Waterworks Company. otI1 ' 

128. Consequently the public. ' ’ 1 ' ■’ ’ *’• * ’ 



128. Consequently the public, who have lost the benefit of the river, have not benefit* Ik 

the profit of the Water Company ?— No, except the additional space from Glasgow R r ;,i - V 
Stockwell Bridge, when it shall have been all deepened. ° 

129. ( Ca.pt. Washington.) Supposing you removed that weir, would not Glasgow W ■ 

water entirely? Would not that removal entirely deprive Glasgow of fresh water*?— No th 
bed of the river might be secured at Dalmarnock Ford. ' J tBe 

130. How much above Glasgow Bridge? — About three miles, that is at the point to 

the ordinary tide now flows. r ue - e 

|61 - Would that have the effect of keeping up a quantity of water for the supply of Glasgow? 

132. Where do all the chemical processes and manufactories that go on in Glasgow draw 
their water from ?— Principally from the Glasgow Water Works. There are some manufacturing 
places that have, their pipes laid^ into that part of the river between Stoekwell Bridge aid 
Rutherglen, but it would be easy for them to lower their pipes, and still supply tkor« 0 ,.i..„ 

133. Pipes could be easily put down even if the weir were removed ? — Yes. 



134. But at present they draw clear Clyde water, do they not ?— They draw the water 
as it is. 



135. If you allowed the tidal water to go up, and that kept the water of the river back do 
not you think that those pipes would draw up that water, rendered impure by the filth of' the 
town, into the manufactories ? — It would, but jonly to the few places between Stoekwell and 
Kutherglen. 

136. (Mr. Hume.) Up to what point does the salt water come?— In the dry season of the 
year no salt water is to be found in the upper reaches of the Clyde. Water slightly salt has 
sometimes been perceptible at Renfrew, that is nearly 6 miles below the citv 

137 A .a .... .1 . .. i J 



^Commissioners then to understand that between the point which you point 



out as the spot from which water might be drawn for the supply of the city and for all other 
works., ^andthe point where the water becomes salt there is a distance of 10 miles?— It is more 



than 10 miles ; the waterworks lie principally above Dalmarnock, except the Cranston Works, 
which lie below it a little. 

138. In the operations which you have carried on of dredging and emptying, what quantity 
of materials during the year have you taken out of the river?— About 300,000 cubic yards 
now annua ly; there has been taken out during the last six years from the bed of the Clyde 
about 1,481,050 cubic yards of stuff. (See Appendix, No. Z.) 



139 Do you include in that the stuff taken out of the Port Glasgow Bank?— Yes. The 
1 ort Glasgow Bank and the other banks. 

140. You have not meddled with the Cockle Bank ?— No, that is a dry bank, and the 
otlier is never dry. 

141. Is Cockle Bank dry? — It is every tide at low water. 

142. What has been the effect on the navigation since that increased depth of water has been 
obtained as to the number of ships that formerly resorted to the towns of Port Glasgow and 
Greenock coming up to Glasgow ?— The trade of the harbour has manifestly increased won- 
UeiiuHy within. these few years. In consequence of the increased depth of water vessels of a 



, . ■ J , ui nio luiireaseu uepin oi water vessels oi a 

larger description, East and West Indiamen, have all come up the river without any difficulty. 



r. * , . . , up me river nuuuuL any uuuuui 

. Wave ships of a size, obliged formerly to unload at Greenock and Port Glasgow, b<*u 
Glas ao w °?— Ye s' 1 06 ^ ' mF ° VemeTlt to take iu aud deliver their car g oes at cit y of 



144. Are you able to state what proportion of the trade that would be ?— No, that is in 
Harbour-master s department. 



* S lt y T ?P imon tkat ^ all the impediments which now prevent the flow of the tide 
up to the spot which you point out as the high-water mark, 4£ miles above the quay were 
- ei " ov ® d > 'he water would be still further deepened so as to allow ships of any size employed 
m the foreign trade to come up to the quay at Glasgow ?— Yes. 



H®- ! s 1116 de P th of 7 a f er at low-water mmk 1—1 should say from 10 to 12 feet. 



.. * , , ,. "MB'iuaiii — x snoum say irom iu ro 1.4 ieeu. 

147. 1 hen large ships would he a-ground ?— No, the bottom of the harbour of Glasgow is 
remarkably soft stuff, and they are almost water-borne ; they lie on a soft bottom. 
t„ v J , ■ , plaCe ?“ "*7 51116 of tha labour at Glasgow adapted for wet docks, 

m which ships of a large size could he afloat?— About 400 yards west of the bridge, on the 
' 1 basln “J d “ d ‘ *' as be ™ proposed. It is in the plan, consisting of about 6i acres 
oi watei space capable of holding about 60 ships of 400 tons 
. 149. Hare yon ground sufficient for that basin ?— Yes, we hare ; but to make it a Boating 

“’ ould be oonsiderable engineering difficulties to be encountered on account of the 



n natUre ° f St I a, “' , 1 a PP reh8Ild ,hat when the water would be locked in, il would 
and escape.^ The best thing that could be done would be to make it a tidal basin. I‘ 



i ire, , — ^ wuuiu uc 10 mane it a uuai u<u=ui. »- 

tm^ht be made 15 feet deep at low water; and it would be a most useful and valuable ship 
V, ” w re ,T!“ ended by *0 eminent engineer, Mr. Bennie ; it has also been recom- 
of ^ Mc ' W a i k f and la,d down m hiB P lan » f *0 Clyde. The rise ofthe tide in the har- 
d°™ SSST " 0t bel " S m °”’ f ‘ a ° a,era s a * than fr»“ 6 feet 6 inches to 7 feet t it does not 
norTsidi 1 1 t 8 ° T? W 10 ha,e , an Im P““" d8d basin of waler to float ships. Butoo the 
or a tidal hmb 0 h ur lllndS ° f S, ° icr0s3 ' ,hBre is 8 ro ™ d inviting for the construction of a wet dock 
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150. To whom does that land belong ?— It has been purchased lately by a company of 
gentlemen, some of them river trustees. 1 J 

° 151. For what purpose?— I do not know. This is a plan of a harbour which I designed 
and drew out in 1840, containing 60 acres of water surface opening into the river and proposing 
the extension of Argyle- street down to it. 1 1 ° 

152. Would that have admitted of docks such as you have alluded to, capable of holding 

ships of a large size?— Yes, it would have been ample for the purpose; and also for dry docks'* 
which are much wanting. J * 

153. What depth of water could you have?— Any depth that might be required— 18 or 20 
feet, or more if necessary, by excavation. 

154. Is the soil better there than at the south ?— Yes, but I do not say that it would be water 
tight. 

155. Is there any mode by which a dock of that kind could be puddled as canals are 
puddled?— It could be done. The expense is the only thing, and also the risk. 

156. What difficulty, would there be in puddling the other side— the south side?— [t could 
be puddled in the bottom and sides, but it would be attended with considerable expense. 

157. (Capt. Washington.) Are the London or Liverpool Docks puddled?— I do not know- 
those at Dublin were puddled. The quay walls would require to be all piled in Glasgow 
Harbour, and also those which would be built round any new basins or docks. 

158. (Mr. Hume.) Beyond those impediments which you have mentioned, are there any 
others which prevent the increased flow of water in the Clyde ?— The river Clyde- at present is too. 
narrow. It should be widened, and all the points in the river between the harbour of Glasgow 
and the mouth of the Cart river should be cut off, which would greatly increase and improve 
the tidal flow, and also the navigation, and which is pressingly required by the shipping trade 

159. Have you not been employed for the last two years in cutting off those points ?•— During 
the last two years we have made an addition to the harbour of about 7£ acres, and we have cut 
off the point on the north side from the Kelvin east ; and plans and estimates have been made 
for cutting off the points at Over Newton, Fairfield, & c. &c., and plans have been made for 
cutting off various points lower down. 

160. Are there any objections to that being carried out now ? — None. 

161. What has been done with all the materials which have been taken out from the bed of 
the river; have they been laid on the land, or have they been laid on the alveus of the river? 
—Partly on the land and partly in the bays or creeks of the alveus of the river. 

162. Do you not consider it objectionable to lay the material on the alveus- of the river ? 

Highly objectionable. 

163. Why then was it done ? — We had no other place to put it, except in upon the shore 
creeks of the river ; in the upper part there was no material put down on the alveus of the river 
only in the lower parts or the Clyde, where the water space was wider than required. 

164. Then in deepening and clearing the river, you have laid out the materials taken out of 
the river on the alveus, oven to- the injury of the river ?— To the injury of the tidal water to a 
small extent; but in doing so, I have generally filled up. the little creeks or bays, straightened 
and improved the line of the river, so as to allow the tide to flow along the land without inter- 
ruption. 

165. But do not all those fillings take up from the area over which t he tidal waters would 
now, and does not that consequently prove ah impediment to the flow of the water? — I do con- 
sider it' highly injurious to any river to shut out even one inch of the tidal water. I think that no 
deposit should be made below high-water mark, but that it should all be laid beyond it, in every 
case, except in so far as cutting off projecting points, and filling up indents, so that the water 
uow freely up. 

*66 Are the Commissioners to understand that in many of these arrangements you have 
been obliged to yield to circumstances either from the orders of the Board, or from difficulties 
which you were unable to overcome ? — Difficulties which I have been unable to overcome, on 
account of the immense expense. 

167. As an engineer, if you had been allowed to exercise your own discretion, you would 
ave removed the material beyond the alveus, or limits to which the high water would at any 
me have come? — I would have clone so, but the trustees did not exercise any jurisdiction 
„ n , e J, me Y 1 ' h , re g ai ’ d 10 tbe deposition, of the stuff: ; they allowed me to lav it where I best 

1 fiR an ° < * K * S ° * n t * le l eas *- expensive way. 

the 1 ^ ™ ustees l Gft y° u free t0 act in the way you thought best, why did you not preserve 

t V6U ? be °-l veus were not filled up by this deposition, but generally speaking the 

mq a ti ltt e ba y s were filled up, in order to straighten and improve the line of the river. 
iurWrl' _I e .7°, U f 0UIU ^ an y difficulty in carrying out the plans, which you, as an engineer, 

any other parties ? 
have referred to. 

kftt 1 ~ , ' UI ‘ 0,L I C1 ,uat the navigation of so important a river as the Clyde should be 

“ powers, without a superintending control from an- independent and superior autho- 



J ge necessary to improve the river, from the interference of the trustees or any other parties? 
~~17 C n "n kn ° WOfa "y hitermptionsthat I have received beyond that which I have referred to. 
ftt 1 ^° U consider * bat the navigation of so important a river as the Clyde should be 

v ?L.r P °'T erS ’ w * tbout a superintending control from, an- independent and superior autho- 

placed ^ clearl y °6 option that such an important navigation as the Clyde should be 
descriptiona 5 ^ 1 ^? lc ^ epenc ^ ent contr <>l, and removed altogether, away from local interests of every 

oftlLV?^k° m are the Clyde Commissioners now composed? — “ The Lord Provost, 5 Bailies 
man nf Vu ’ u Dean °6 ® u dd, 1 Dean Convener, 15 Members of the Town Council, 1 Chair- 
2 from <-v. e cbamber °6 Commerce, 3 from the Merchants’ House, 2 from the Trades’ House, 
Members " “ aron y tbe Gorbals, 1 Provost of Calton, 1 Provost of Anderston, in all 33 

the^bank'^ 1 ' f ^ i° Se § en ^ emei1 Principally merchants,, and persons interested in property on 
s o the harbour, and in the quays and other parts belonging to them ? — The Clyde 
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Trustees are interested, many of them, in railway and water-works, and they are merchants and 
connected with land, &c. &c. 

173. Have any instances occurred lately where propositions have been made to interfere 
with the quays against your opinion as an engineer? — Yes. 

174. In what case ?— The Union Railway Company wished to occupy 2000 yards— the 
whole of the north side of the Harbour of Glasgow, and to have coal steaths erected, and it was 
proposed that that Union Company should purchase the right from the Clyde trustees. I 
reported against it, as well as the Harbour Masters. 

175. Have you copies of your report? — Yes ; and I now hand in one printed. 

176. What injury, in your opinion, would be done to the port by that measure? — I think it 
would materially interfere with the East and West India trade, and with the North American 
trade, and with the Harbour of Glasgow. It would convert the greater part of the north 
side of the harbour into a coal basin. 

177. Is not the northern side of the harbour employed at present by the West India trade? 
— By the American trade, and by the merchant vessels from the East Indies, from China ; they 
discharge their cargoes on the north side. 

178- Would it interfere with the wharfs and warehouses where goods have been usually 
lodged from those vessels?— I think railways crossing the quays might materially interfere with 
the general traffic. 

179. Was your objection limited to the quays, or was it connected with the navigation?— 
My objections were founded upon this ; that I thought the quays belonging to the harbour 
should not be occupied by any Joint Stock Company, and that a Joint Stock Company should 
not have any right to any part of the water-way of the Harbour of Glasgow, or to the streets of 
the quays. 

180. ’Has your recommendation been attended to? — No, I think not - I think the trustees 
determined themselves to lay rails upon the- quays. 

LSI. Which you consider will be an injury to the port? — I -should certainly think that it 
would be to the general traffic to be crossing with goods from these railways; but stone tram- 
ways, level with the streets of the quays, might perhaps be found useful in carrying heavy 
machinery, & c. 

182. You are not prepared to say that any injury to the navigation of the river would arise 
from it? — The Clyde tvustees should not give any Joint Stock Company the power of putting 
down coal steaths for loading coals, and of occupying 1300 lineal feet of the harbour, it would 
be highly injurious to the American, East and West India trade in the Harbour of Glasgow. 
But a coal basin for the shipment of coal might be formed below the harbour. 

183. Has one of your objects been to make the port of Glasgow the harbour for the foreign 
trade, which hitherto has been divided from the want of depth of water at Glasgow, between 
Glasgow and Greenock? — Yes. 

184. What experience have you had in other tidal harbours and water communications?— 
I extended a pier at West Port for the Marquis of Sligo. I was also employed by the Board 
of Works to report upon the improvement of the navigation of the River Boyne, in Ireland, 
and the Port of Drogheda. 

185. In what year? — In the year 1831 and 1832; that navigation and harbour remained 
under my charge for a period of six years, and received great improvements; I had a dredging 
boat there. 

186. Did you carry out upon that river the same principle that you carried out on the 

187. Were great benefits derived at the port by that means? — Yes. 

188. Are there any accounts of the benefits derived from those operations on the Boyne?— 
Yes, they are with the Boyne Commissioners in Ireland. 

189. Does your recollection serve you in what way the improvements to which you allude 
were beneficial? — The depth of water was considerably increased, and the trade of the port was 
also consequently increased. The plans of the improvements have been published by the 
House of Commons, connected with the public works of Ireland. 

190. Did your plan of deepening the river, and removing impediments, receive the appro 
bation of the Commissioners at the time? — Yes, here is a letter in which they state that they 
highly approved of the manner in which I had carried out the improvements. 

191. Will you state what change took place which induced you to leave the Boyne?— -I 
continued in the employment of the Boyne Commissioners as lon<* as they required me, till the 
whole of dieir funds were expended; and the resident engineer, whom I had recommended 
there, Mr. Young, still remains with them carrying out the improvements, he having acted 
under me during a period of six years. 

192. Have you been in communication with him since to know whether he has continued 
your plans of improvement? — I understand that the plan which I laid down is exactly the 
plan which he is now carrying out. 

193. And that plan is the plan you have acted upon in the Clyde? — Yes, it is the same in 
principle. 

194. From that where did you go to ? — I laid out a plan for the improvement of the navi- 
gation of the River Moy in the west of Ireland. The plan passed both Houses of Par- 
liament, but having left Ireland at that period to join the Clyde, I am not aware how far they 
have carried out the operations proposed. 

195. What other experience have you had? — I planned a harbour in Tramore Bay in the 
south of Ireland; I also carried through in 1836 a plan for the improvement of the river 
Suir in the south of Ireland ; I lately drew two plans for the improvement of the harbour o 
Troon, and the wet dock that is now being carried into execution. 

. 196. Under your superintendence? — I am occasionally consulted; it is according to the 



Printed image digitised by the University of Southampton Library Digitisation Unit 




9 



appointed to inquire into the STATE of TIDAL HARBOURS. 



1 ns which I laid down ; Captain Manyard occasionally consulted me about it. I was William Bald, Esq. 
P lso consulted at Belfast when it was proposed to throw a dam across the river in order 
T make a still water harbour to the quay by shutting out the tide ; my opinion was directly A P rU i840, 
t0 posed to that, and that plan was given up, and the tide left to flow up to the town, as 
•t now does ; and that was carrying out the principle which I have since carried out in the 
Clvde. I fully agreed in the plan proposed by Mr. Walker at Belfast, of allowing free egress for 
the water. Last summer I got plans and sections and charts made for the improvement of 
the river Foyle at Londonderry in Ireland; it is a tidal river; those plans and sections and 
ports were sent over to the Commissioners for the improvement of that river. I have not 
heard whether they have carried them yet into execution or not. 

197 Those plans were founded on the same principle of removing every obstacle to the 
flow of the tide? — Yes, cutting off the points of the river, cutting out the shoals, widening the 
T iver, and deepening it, and inviting a larger tidal flow up into the country; it is the principle 
I have universally acted upon. i 

193 . Have you had any other experience? — I was employed by the Lord Provost and 1 own 
Council of Perth to defend the river Tay from the invasion made upon the tidal way by the 
Earl of Zetland two years ago. I gave my aid and advice to repel the invasion, and the 
Lord Provost and Town Council of Perth were successful in a law suit instituted for the re- 
moval of the obstacle. 

199. Did not that obstacle consist in dykes thrown out similar to those which there are in 



the Clyde? — Yes. 

200. And by the decree of the Court of Session the Earl of Zetland has been compelled to 

remove them ? — Yes. . 

201. Were you examined as a witness on that trial? — Yes, and I bored the Tay and dis- 
covered that the very dyke works which the Earl of Zetland had constructed were upon a 
portion of the ancient channel of the Tay. 

202. Do you mean that there were stones on the old soil? — There were stone works and 
embankments pushed out from the land upon the tidal way, shutting out the tide. 

203. Did your evidence maintain that all such encroachments from either side tended to stop 
the flow of the tide towards Perth ? — Yes, there is no question of it, they were injurious to the 



navigation. . 1 

204. Do not you attribute the great benefit derived in the navigation ot the Clyde to the 
dredging?— I do; I consider that the great depth of water obtained in the River Clyde has 
been mostly from artificial means, and that principally by dredging; there are five dredging 
boats with steam-engines. The parallel dykes laid down by the late Mr. Rennie improved 
the navigation of the Clyde considerably ; and some of the jetties laid down by Mr. Golborne 
were useful, and some injurious. 

205. From your extensive experience have you found that local influences have very much 
interfered with that which is a national object, keeping rivers clear?— In every case I have 



found that to be so. , 

206. Is it your opinion that that department of the Government devolving on the Admiralty 
should be placed on a footing to enable the Admiralty to take cognizance of every encroach- 
ment of whatever kind within high-water mark, whether on sea-shores or other rivers?— That is 
my opinion decidedly, that it should be under the jurisdiction of the Admiralty ; I would place 
under a superior authority every tidal harbour and every tidal river, and all invasions which are 
made upon the sea should be resisted wherever tidal harbours or tidal rivers were concerned. 

207. In visiting those various places, have you been able to satisfy yourself that every en- 
croachment that you have found has been injurious? — In every tidal river that I have 
examined, I have always found that wherever an encroachment has been made upon the sea, it 
has been injurious to the navigation for this reason — that it shuts out the tidal water, and 
hence it is a loss of the tidal scour necessary to preserve the navigation. 

208. Have you found that the proprietors of land adjoining, and the proprietors of wharis 
for their own individual interest, have thus encroached on what ought to be left a highway for 
tire commercial navy of England?— I have ; I am thoroughly convinced that there are injurious 
invasions making at this moment upon many of the tidal harbours and tidal rivers on the shores 
of Great Britain and Ireland. 

209. Have you visited lately the Firth of Forth, opposite where an encroachment has been 
made of many hundred acres, and where an enclosure is now going on to a great extent ? I 
have heard of that, but I have not examined it ; hut I am aware that such a thing is going on, 
and also in the Bay of Belfast ; where 2500 acres are proposed to be embanked ; and in Lough 
Swilly there have been embankments made, and also in Lough Foyle. I believe the extent 
of the embankment proposed there amounts to not less than 20,000 acres, but I have not seen 
the plans. 

21 0. Have you been on the spot ? — I have been over part of Lough Foyle and Lough awnly. 

211. Have you been able to form any opinion as to the amount of injury that would arise f 

— I have warned the Commissioners of Londonderry, who are the conservators ot the Kiver 
Foyle, of the great danger that would result from the shutting out of the tidal waters. 1 have 
used the most emphatic language possible in my Report, with a view to impress m>on them the 
necessity of endeavouring to oppose all such invasions of the tidal way. 1 he r oyie is like a 
gulf; and by shutting out such a vast quantity of tidal water, the consequence will be, that the 
mouth of the harbour will become barred. . 

212. Have you any acquaintance with any harbours to the southward? I have been lately 
in the Tyne ; and there is a large lake, Jarrow, which they propose to embank in, but I think 
it would be highly injurious to that navigation if it were embanked, and 1 gave that as my 
opinion on the spot to several gentlemen. 
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Wilhom Bald, Esq. 213. Is not that plan brought in by persons who are appointed as Commissions f 

the navigation ?— I believe it is. mmissioners to Protect 

21 . 4 ' £ an , y ° u ^ ve a "y information as to the actual encroachments within the i aof 
vl.,9. lyde T v~^ es : the oldest map that I know of the Clyde is the last 50 years 
Mr. V Ilham Kyle of Glasgow, in 1800. This map exhibits 219 letties whhh ^^ by 
commenced in 1768 by Mr. Golborne, the engineer I consider those Tetbes t t . Were 
in allowing the extent of the ancient high-water mark of the river Clyde • because 6 J aluable > 
vering them, we may ascertain how far back the tide originally flowed at’hiah by Unc °' 
that, way the whole of the ancient alveus or border of the Clyde^night be Lcuratehf ft/® 1 in 
from a survey upon a map, and the extent of the invasion on the rifer ascertained Y 
21o. Have the spaces on each side of those jetties,— that which was alveus hat i_ 

P knd?— T i hpy u haVe become ’ t0 a g reat extent, fine solid arable and pasture? V*® 6 

**£ ; 7riTd"«h b :. i^sls ts my ^ ° f *« 

" a " ■*> V «>- «•! Bow and inapT S/S «*"* ad ™'*»”° 

. • ,i , ft height did the tide rise over those alveuses ? — I cannot snv W a. 
originally all covered by ordinary tides. say ’ but le 7 "ere 

„ al9 . If those impediments narrowed the navigation, would they not stranoth.. , 1 .. 
so much there as to give a greater scouring power? — Yes- wherever a river u 1 e'Jrrenf 
increase m depth, because the velocity of the water is increased hot t , it will 

the Clyde has been too much najwed, its t^7™W ° ,her hmd - 

I estimate at from 60 to 70 000 cubic yards ^ T pah? 1 ? r ^ uires to be dredged out, which 

?^T 60 nt ; o a ^ot^s GlaSS ° W ’ ^ 

consequently, injure that part though it maybeiiefit the ntf,° ^ " PP , er , !»!* of the river > and, 

lA'^T channel 

llK naVigBti ° n ' int "' 

would not that northrehannel tend'to^lfun ," ater ,0 flow ,hrou 8 h the south channel, 

it would l» J or kss import T h c,,ara,el and it open, 

the southern channel being more feet wordd firm f lfed ° r n ?‘ Wt ^bjurn 

channel, and much more inviting for the tidal fl r m \ lcb better navigation than the north 
227. Then from your extensive P vW Q d ? 0W ° f water u P»"ds. 
to all local boards should be placed in thT/Tl °- recomtnen d that an authority paramount 
of the rivers and tidal harbours ofthe council y ’ °TT com P<*ent officer £ Lservator 
that either the interests of tidal harbours nr „/*• i i c ear * y ol . tb at opinion; I do not think 
unless the whole are placed under a Ttnaivl ohaU* nav ^g a dons ever will be attended to 

Crown ; and I think ?hat no local LSre^should? ^ A ediately under the 

those great tidal rivers and tidal harbours,— that all t0 ? w , ltl1 the P reservation of 

from their management. 5 oca * 1 Berests should be entirely excluded 

the least degree Interested ; wIIlTyou xbodrMxI “* ? f . le £i skti<m in which navigation is in 
connected with every tidal harbour ?_Ye s Iverv tST°t, to thl! " atc,,in S ° r 111 navigations 
nver I would place the whole on the same footing that th "p”"’ “” d ever ? estaaI S' “A tidal 
then highways : I would place them under the Admiral, Gov ?™ n ? e “ t °f France have placed 
u entirely from all local authorities * y ’ lmm8d,atol y ao«mg under the Crown, 

„ % Sn » ? y« in France, 

their harbours and navigable rivers ?— The w hol« J be ^ renc ^ Government act in respect to 

Fm?ce%ndTn?eV?hSo^^ iUed'Slytml^ 

Breahwater aud Basin at Chefhourg were S 
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■ rirovemetit of the harbour of Dunkirk, one of the most extraordinary engineering schemes, William Bald, Esq. 
* d the roost successful which had been executed in France, and which annoyed the trade of — — 

England to an enormous extent, was executed by the French Government. In 1706 it April 30, 184 . 

nioved a most flourishing trade, and during the war which terminated in the Peace of 
Utrecht, its privateers took 1,614 English ships, value 1,334,375?. At the treaty of Aix-la- 
Chapelle, England insisted upon the demolition of the harbour of Dunkirk, our trade and 
commerce having suffered so much. 

231 Are you acquainted with St. Malo? — I have not been there since 1826. 

232 Are you aware that there are some extraordinary works there? — Yes. 

233 Do you think this system of superintendence in France, with respect to harbours, works 

well or ill? I am n °t sufficiently acquainted with the local details to answer, but I have not 

the least doubt that such a thing, if done in Britain, would work remarkably well. 

934. The Commissioners understand you to state that in France no local influences are 
allowed to interfere with the erection or the management of large harbours ? — None. 

235. The Government employ their own responsible engineers? — Yes, and take the whole 
management into their own hands. 

236. Is it your opinion that in the erection of all harbours, and any improvement that may 
be proposed here in England, a Government engineer should be responsible that their execu- 
tion does not interfere with the navigation ? — I am decidedly of that opinion. 

237. Do you consider that one engineer would be sufficient in Great Britain for the whole 
country, or would you propose one for England, one for Scotland, and one for Ireland ? — I am 
not able to answer that question without much consideration. 

238. Do you not consider that, in order to guard against future encroachments, some office 
under the Government ought to be possessed of minute plans of every harbour and creek in 
this country ? — I consider that one of the most useful things that could be done by a mari- 
time nation, would be to collect plans of all the harbours ana ports. The wealth and strength 
of Great Britain depends upon her commerce ; and accurate maps and plans of all the porta 
and. harbours would be most valuable as regards their improvement and preservation. 

239. You are aware that there have been propositions made to the Government to expend a 
very considerable sum in providing for harbours of. refuge? — I am. 

240. Do you not thinkit of equal or even more importance that the natural harbours of this 
country should be improved to the greatest possible extent? — I am clearly of that opinion. 

241. Are you of opinion that the application of small sums of money requisite to carry out 
improvements where local means might be wanting, ought to be considered as a national 
object in this commercial country?— I think the Government should give every assistance pos- 
sible to the improvement of the ports. 

242. Do you not consider that that would be an economical application of the public 
money? — I am of that opinion, decidedly. 

243. Have you been applied to on the part of any persons in France to go over there?— 

Yes. I have been applied to by the chairman of the Chamber of Commerce at Rouen, to 
examine the port of Havre-de-Grace, Honfleur, and the river Seine, but more particularly the 
improvement of the river Seine ; and I propose going over there in a few days to examine those 
•ports. I have received a letter from the chairman of the Chamber of Commerce upon the subject. 

244. The letter states that at the mouth of the Seine there are banks of sand and other im- 
pediments which are injuring the harbour, and he wishes for your advice, with a view to its 
improvement? — Yes. I will give a copy of that letter and my answer, because it contains the 
principles upon which I have acted, and on which I think the improvement ol tidal rivers and 
harbours should be conducted. ( Vide Appendix, No. 4.) 

245. (Capt. Washington.) With the opinions which you hold very strongly with respect to 

the improvement of tidal rivers, would you, were the Clyde now placed in your hands, with no 
impediments to the navigation, place parallel dykes or not ? — I would, to a certain extent, 
place parallel dykes, but dykes differently designed and constructed altogether from those 
which now exist. I would erect half-tide and quarter-tide dyke-works. I would undo, to a 
large extent, much of the works which had formerly been done, and 1 should also change every 
single department connected with the operations of the river and harbour, and re-organize them 
upon a different basis. , , , , ,, 

246. Would not such dykes impede the flow of the tide?— They should be so constructed 

as not to impede the flow of the tide. .... 

247. (Mr. Hume.) But why would you have any dykes at all?— It is necessary in soft soil 

like the Clyde to protect the banks and guard the channels by dykes or beach- works ; it is 
at the last half ebb that the scouring power takes place generally in the Clyde, and it is then 
that the water would be confined within the limits of those parallel dykes and act upon the 
channel, and keep it clean. . . . . , 

248. Then should there he one continual line of half-tide dykes? I would begin wit 
quarter-tide dykes at the lowest part of the river, near the deep water or sea. 

249. The height of those would be equal to a quarter tide?— Yes, and higher up the nver I 
would place halt-tide dykes, and in the highest parts dykes as high as high water. 

250. In order to benefit by parallel dykes, must not the dykes be continued till you come 

down to the deep water? — They must. . . 

251. If any interruption takes place in the dykes, will not the part where that interruption 
takes place be liable to silt up and form banks ? — I have found so by experience. 

252. You said that one object of making parallel dykes would be the protection of the 
hanks in the upper part of the river ; do you think it necessary for the scouring power ?—JNo, 
not altogether necessary for the scouring power, but to prevent the banks of the river from 
being washed away. Wherever the dykes break down, the waves of the river wash out the 
alluvial stuff from the banks into the bed of the river and form banks and shoals. ^ ^ 
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262. Did not that plan embody the principles contained in Mr. Walker’s plan?— It did 
*° Mr - « *> « thmk it 1 :". 
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cerSy Y ° l ‘ ' r<>Uld th ‘” k '* essetltial ,hat the kanks shoaU diminish the reserroir ?- Mos , 

254. (Cap. Washington.) You have stated that you think if all imnedimmt. 
the greater power of the tidal water would keep Glasgow Harbour Such dem« th ' e ? l ?'' ed 
present, do you consider the depth of the water in the harbour due to the tidal JL, tkan 11 “ >1 
river freshes?— To neither one nor the other but to the dredring power LanrTfl i° r . tclthB 

large quantities of sand in the harbour 1 floods deposit 

aWe\iw °wa,r‘ “ th “ riSe in frMhM “ £ enera l * Fifteen fee, in the harbour in high fa* 

Gl" atiSthe grealeSlriSe ° r the tida? - F ™“ 8 fct to 8 feet 6 in die harbon, .f 

ilooM, ' S ” 0t Gla8g °' T ° ft ™ <,0 ° ded bj * reat Since 1839 I have no, know, it 

,, 258 ’ Z°o! d ” 0t ‘i 16 rsmo '” J of these impediments tend materially to the better dr„;„ 
the city of Glasgow ? — Most unquestionably. 1 etter diainage „S 

259 You are of opinion that the waterworks and factories depending upon the e,w»l , 
tha W?- “ at FMet«, nan be maintained in other ways °so as not to iiS “* 

with the removal of the impediments you are speaking of? I think so. ° n,etfere ‘ 

260. Who has been the consulting engineer during the time vou have been resirW * • 
at Glasgow ?-Mr. James Walker. He made out the late Parliamentary Zn S ^ 
f? 1 * Hav ® yourdifferent proposals for the improvement of the river been suhmhw] w ■> 
-ISO, not the building of any quay-walls or works; but the Parliam^rnlan of M 
Walkei which is now on the table when it was passed, was found to be of so lai^aml «L Mr ' 
sue a character, that I was directed by the Committee of Management to draw out a n 5?‘ 
the improvement of the river Clyde less expensive, which was airorovefl P **5 

trustees in July, 1841, which plan has been nearly the basis on whidi they have tfJFSr 
cuttings since, and those proposed y ' e made the] r 

262. Didn ‘ ■’ • ’ • • 

263. Was t_ r u.„ w 1UUUUICUj suumicw 

submitted to Mr. Walker to my knowledge. 
in „ 2 s 6 ? 4 ' Sf r - Ha , Ve y ? U occasion to consult him since upon any of your proceed- 

consulted hy the ^tltoret^s?— Mr!°Wdker V ^as^MMu^d^but 8, ucf r oi^t^e e bun^ng 0 oF ke thc 
quay walls, the timber wharfs, or the construction of Bowling Basin - The bridSs ar, 

inSe.^ J B “ e d< " ,n Stookwdl Bridge 7-1, has been allied to le 

endangered^sfockw^U^ridg^^^l^deny^ha^^Noim ‘^*"7 ° f tha a PF" l-tour 

dnuof'ilSl SUi r ro Pf B an 7 further operations that would endanger Stockwell Bridge?-I 
Stcckwell Bridge.™ Mr^Walkfr 'has ktelv driven'* 1 ! 11 ’' **“ a ”J al ! , crail w0,,kl now endanger 

None whatever if a new bndve' y ’ “iJT “P 1 ” 10 ."’ ,0 ‘he foundation of Stockwell Bridge ?- 
that tt^re would be an aS°on aTfew “f' Ve ‘ T' d 7 a , Wfit "> tha ''-hour ■» * 

it would be attemntin/m l!7r n . r t,d ?} Va,er U P ,llat *‘'"8* i But at the same time 
a SS, wldcf low '"''“‘uftbing, namely, putting a 

navigation. ^ 0 most decjde ^7 as being highly injurious to the 

bound by Act of Parliament^o^i^r^tl 1*^ sau ® t ‘ on ’ — N o 5 but the Clyde trustees were 
Wh |” thB T f 7" a ‘ ““S™ Bridg*; would ° f ‘ be Wa ‘ er “ St0CkWeU MSS< 

the authority'which exu’ts'for remo'ringaU impidlmems i'/^ ‘‘ m , ay be .removed under 

hrid^be built. The weirs upon L 

bridges is noZZ’T* 10 ” ° f 'Jr ■ f “° ds ° f the C1 5’ di> to tlle "'Ction of 

'i^eTbi" 8 a ” d impr0ri " g lhe ' Cb “” e ' “d oftori” er' Clyd T' WhiCh mg, “ b8 
that existed at°GliffowBri S lff n0t ereCte f K v . aTiy P ub lic authority ?— No ; the original weir 
of dangei^hom floocb° W On^aV'Tl ere ®* ed 111 consequence of the old bridge being 0 in a state 
such imminent dano-er and thotip 1 ^^ ^ \ n an imm ense quantity of stones, it was in 
gow Bridge. g ’ d th ° Se St0nes renla,ned there ^ support the foundation of Old Glas- 

275. In what year wa, <hat?_I cannot say ; i, was before my time. 
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275*. Then that, weir existed till the New Glasgow Bridge was built? — Yes; but the weir 
was removed after the Clyde trustees got their last. Act of Parliament up to Stockwell ; pre- 
viously to that there was no regular weir at Stockwell ; there were stones across, to guard its 
foundation against the action of the floods ; and when a new bridge has been proposed at Stock- 
well, it has been proposed to remove the weir 140 yards above Hutchison’s Bridge. 

276. (Capt. Beaufort.) With regard to the supply of the factories in Glasgow, if the 
water was taken from a higher part of the river, would there be any necessity for a weir at all ? 
—There would not. It would be quite practicable to get water from a higher part of the 
Clyde by an open cut, and by that means they would get clear water. 

277- t!an you say how far they would have to go up the river ? — About two miles and 
a-half. 

278. By that means the navigation of the river would be clear for two miles and a-half up ? 
_It would be cleared for nearly three miles up ; it would produce a great increase of small 
shipping craft, the river would also become a valuable conveyance for coal and iron, from the 
higher country to the ships in the harbour of Glasgow, and small steamers might sail up from 
Glasgow Harbour to the town of Rutherglen, and downwards. 

[ 2/ie Witness withdrew . ] 

Adjourned till Friday at one o’clock. 



Friday, 2nd May, 1845. 

Present : — 

Rear-Admiral BOWLES, C.B., in the Chair. 

Mr. Hume, M.P. | Capt. Beaufort, R.N. 

Mr. A. Chapman, M.P. Capt. Washington, R.N. 

Mr. Godson, M.P. 

Alan Stevenson, Esq., examined. 

280. (Mr. Hume.) You are engineer to the Northern Lights? — I am. 

281. How long have you been acting as civil engineer? — Since 1829, more or less. 

282. Have you directed your attention to tidal harbours and rivers? — I have. 

283. Will you state what rivers you have viewed? — I have been connected with the Tay 
and the Forth in Scotland, and with the Ribble and the Lune in Lancashire, and the Dee in 
Cheshire. 

284. Have yon been employed professionally to view and to give opinions on the state of 
those rivers ? — I have. I have acted along with my brother, and along with my father. 

285. Have you found in all those rivers a disposition t.o silt up? — Yes; there has in most 
of them been a considerable fall in the bed of the river, which I attribute to the tendency to 
silt. I mean that the upper part has been shallower than the lower part; the fall in the bed 
has been greater than one would expect. 

286. With regard to the Tay, will you state what have been the results of your observations 
there, as to encroachments on the navigation, and the measures that have been adopted to 
remove those encroachments ? — I surveyed the Tay, in 1833, along with my brother, David 
Stevenson, engineer in Edinburgh, and at that time the principal obstructions to the naviga- 
tions were at Kirwhinnel Ford at the top of Mugdrum Island, at the entrance of the River 
Earn, at Seggieden Ford, at Mill Hurst, and at several other fords. 

287. What was the nature of those obstructions? — Most of the obstructions consisted of a 
hard band of gravel lying across the river, but it occurred at each of the islands in the river, 
and the channel was diverted into a double course opposite those islands immediately at the 
fords. 

288. Those had been probably ancient fords before bridges were established? — Very pro- 
bably they might. We found nothing, however, except some timber at Millhurst, to induce us 
to imagine that they were artificial. 

289. Were there anv other impediments on the side of the river? — Yes, down at Newburgh 
in particular. 

on?' man Y places ? — There were some 8 or 10 jetties thrown out. 

291. To what, extent were any of those jetties ? — Some of them reached so far as to come 
mt ° a depth of 8 or 10 feet at high water, and 200 feet within the tide mark. 

292. How many feet was the longest? — On the opposite side of the river they were very 
on S i about 200 feet was the length of Lord Dundas’s longest jetty. 

F 0rmin £ a bank into the stream of 200 feet? — Yes. 

-»4. Was it made throughout the whole of those 200 feet solid? — Solid throughout, of 
stone. 5 

295. What was the immediate effect of that, solid projection on the depth of the water 
0 the river ? — The effect was to produce a very large accumulation of gravel and mud chiefly 
on ta ® u PPer side of the jetty. 

296. Do you consider that that collection was formed by the impediment which the jetty 
gave to the free flux and reflux of the tide ?— There can be no doubt of it, because m the case 
in which I was examined, in Perth, before the Jury Court, three years ago, for the purpose of 
removing those jetties— I mean the case of the* magistrates of Perth against the Earl of 
ofth • eV ‘ d . ence waa adduced to prove that where the jetties now are the navigable channel 

e nver existed before those jetties were erected. 
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297. What was the result of that trial ? — The result of the trial was an order to rem 

jetties in part only. We were obliged to content ourselves with the removal of onlv naw'w 
could not get the whole removed. ^ * - ” e 

298. How long had those jetties been established ? — Some of them 20 years, and s 

them came very nearly within the time of prescription, which is 40 years, but the °re a t ma™’ 
of them were not so old. ° J 0n ty 

299. Did you submit to the Court the propriety of removing the whole of the iettie il 
were within high water mark?— Not to the Court, we were obliged to content ourselves* th 
requiring less of the Court, in obedience to the opinion of the law adviser. 

300. But in your opinion the navigation of the river would have been benefited bv removi 

them entirely ? — Yes. J nn o 

301. Did your evidence go to that?— My evidence was confined solely to the question that 

was before the Court. ^ 

302. Has any portion of those jetties been removed ? — Part has. 

303. Have you had any opportunity of knowing what has been the effect consequent upon 

that removal? — There has not been sufficient time to see the effect of the removal yet, becaus 
the artificial fore-shore which they had created still exists ; it has not been removed. ’ * 

304. Therefore the collection formed by those jetties will require some time or artificial 
means to remove it? — In all probability artificial means. 

305. In what other parts have you found encroachments ? — Opposite the Earl of Wemys’s 
property, at a place called Muirhead, a large jetty was extended; it went out, I think, 600 
feet. 

306. (Capt. Washington.) To low-water mark ?— Yes ; I am speaking from recollection 
of the length of it. 

307. (Mr .Hume.) There appears to be an embankment extending from the river Earn 
westward, do you allude to that? — No, the embankment does not exist now; it was removed 
upon a report being made. The Earl of Wemys acknowledged that he was bound to remove 
it ; we required him to remove it, but it had begun to cause accumulation. 

308. That jetty at Wemys has then been removed? — It has. 

309. Is the embankment and accumulation of mud which was forming decreasing now?— 
Yes it did decrease, and it was partly helped by dredging. 

310. At what other places have jetties been made?— Several applications have been made 
since 1834, when the last Act for the improvement of the Tay came into force for leave to 
extend some of the existing jetties; hut in all cases they have been refused, from the conviction 
that they tend to retard the progress of the tide upwards. 

311. Opposite the property of David Hay, Esq., Newburgh, there appears to be stone 
dykes near Mugdrum Island, have you visited that? — Yes, I have. 

o!2. State the nature of them, and by whom erected? — They were erected partly by Mr. 
Hay, partly by Sir John Richardson, and partly by John Lee Allen, Esq. 

313. How long have they been erected? — Some of them a good many years. 

314. Has any application been made to remove them? — No. 

315. What is the effect of their remaining ? — Their effect is to form land, and to decrease the 
tidal space of the river. 

316. Who are the conservators of the river from Perth downwards? — The city of Perth. 

317. To what point? — To Invergowrie Burn ; it is three or four miles above Dundee. 

318. ( Capt . Beaufort.) When you ordered all these piers to be removed, did you propose 
any other means by which the inhabitants might obtain a connexion with the river, any substi- 
tute for the pier ? — Those were jetties for forming land, and not piers; between every one of 
them a crop of reeds was planted. 

Son W6re t0 3Ct in ° rder t0 , make land? — Yes, that, was the professed object. 

321). (Mr. Hume.) Are the Commissioners to understand you to say that those dykes were 
formed,, and that on each side reeds were planted with the view of forming land in the middle 
ot the river? — Yes. 

321. Has that been done to any extent in the neighbourhood of Mugdrum Island, or any 

° tke r ' ver ^ — ^ as keen done in various parts of the river. 

322. Are the Commissioners to understand that land has been acquired by that means from 
the natural stream ? Not what we can call the natural stream, but in a part of the river 
which was daily covered by the tide. 

323. Will you state one or two more of the encroachments? — At Nethermains Island in 
particular, opposite Mugdrum Island. I have myself observed the process of land making there 
on my visits occasionally to the river. I have seen the changes goino - forward to a considerable 
extent. It is very different now from what it was when the survey was first made; there is a 
much larger fore-shore in front of the island. 

JS W J lat length does the d y ke ext ending from Nethermains Island to the south pro- 
ceed /— Hie dyke is very nearly 1000 feet long, I think, now ; in fact, the dykes there are 
nearly meeting. 

325. Do you mean to say that the dykes at the north side of Nethermains Island are nearly 
meeting the dykes at the south of Mugdrum Island?— Yes; in one case, they are not very far 
from it, a few hundred feet. 

326. Is not the effect of that to narrow and impede the flow of the river upwards ?— Un- 
questionably it is. 

327. Has there been any embankment formed on the north side, west of Nethermains Island? 
— I here has. 

328. Have you visited that? — I have. 

329. Is that converted into land ?— It is. 



Printed image digitised by the University of Southampton Library Digitisation Unit 




15 



appointed to inquire into the STATE of TIDAL HARBOURS. 



330. Hare you visited a pier projecting from the lodge of Sir John Richardson’s estate on 
the north side of the river to the cairn of stones? — Yes. 

331. (Capt. Washington.) Were those dykes of which you are speaking erected by the per- 
mission of the trustees, opposite Sir John Richardson’s, for instance ? — Sir John Richardson’s 
pier of Cairnie was by order of the Commissioners of the Tay navigation shortened, according 
to our recommendation, so as to avoid interfering with the stream; but there was to a certain 
extent liberty given to erect a low mound of gravel along the fore-shore, partly for the purpose 
of directing” the currents into the south channel, and partly in order to compensate for the 
damage done to Sir John Richardson’s fishings, for which the Harbour Commission were 
liable'and in obviating which it was desirable to meet, as far as was consistent with the interest 
ofthe navigation, the views of the tenants of the fishings. 

332. (Mr. Hume.) Are we to understand that the conservators of the river of the city of 
Perth gave their sanction to Sir John Richardson for the projection of that pier ? — They gave 
him their sanction to deposit the materials they were dredging on the opposite side of the river 
at the fishing cah-ns, and the dredged material was laid along the fore-shore, opposite Sir John 
Richardson's property. 

333. Have those cairns, which appear on the map in the middle of the stream, been removed ? 
—They have. 

334. What has become of thematerials ? — A great part of the materials were deposited oppo- 
site Sir John Richardson’s grounds, which was also found a very convenient and suitable place. 

335. Extending into the river ? — No, extending chiefly along the inner bank ; part, however, 
were deposited immediately below the pier which had been shortened in the line of the channel. 

336. What has been the effect of that deposit of the materials there? Has it caused an 
accumulation ? — The effect has been to throw the stream towards the south side. 

337. The effect has been to impede, as far as it projects, viz., 500 feet into the stream, the 
flow of the tide? — To impede to a certain extent the flow of the tide there; but it also has the 
effect, we conceive, of deepening the channel at Kirwhinnel. The dyke of 500 feet long was 
not recently formed. 

338. But while it deepens the channel at Kirwhinnel, does it not stop the flow to Perth ? — 
To a certain extent it must, of course. 

339. If there are a great many of those small impediments, such as you have spoken of, on 
each bank, do they not on the whole impede the flow considerably? — The aggregate effect of 
a very great number would be injurious. 

340. Without entering into the details of all the encroachments, can you state what the depth 
of water was a few years ago, and what the depth now is, since some of those impediments 
have been removed ? — Before tbe operations began in 1834, the depth of the river at Mill 
Hurst Ford, which is 3 miles below Perth, at high-water of spring tides, was II feet 9 inches, 
and at low- water it was very nearly dry, there being only 21 inches water. 

341. What, was the rise of the tide at that time at. Perth? — The rise of the tide at Perth at 
that time was about 8 feet. 

342. Did the Commissioner’s at Perth obtain au Act of Parliament to enable them to deepen 
the river downwards, autl when ? — They did in 1 834. 

343. Have those deposits been made opposite Sir John Richardson’s land since the passing 
of that Act? — Yes, that was done subsequently to the Act; but not the formation of the dyke, 
which is older. 

344. Did the Act direct them to deepen the river throughout, from Perth downwards ? — It 
directed them to deepen the river from Perth down to Newburgh, not lower ; their operations do 
not extend below N ewburgh. 

345. But they removed the fishing cairns from the middle of the stream ; and the deposit 
oa the property of Sir John Richardson is within the space between Perth and Newburgh? — 



346. Tien was not that a contravention of the Act ? — No, because the dredged material must 
be deposited somewhere, and as close to the margin as possible is the place where it is least 
injurious. 

347 . Is it your opinion that all materials dredged from the bed of the river should be laid out 
on dry land, so as not to interfere with the flow of the tide ? — I should say that it depends upon 
C1I q^o' StariCeS ’ ex P ense doing so might be very great. 

348. I am not alluding to the expense, but would not the doing that tend to improve the 
iirer, by keeping the flood and ebb clearer? — No; there are circumstances in which it might 

advantageous to deposit materials within a tide -covered space, as at the Islands of Balhep- 
U ^Q ee P eSS ’ anc * Darr y j 1 conceive that it was advisable to fill up the back lakes there, 
fleria 1 ^° eS n0t t ' le U P’ * n a degree, tend to retard the flow of the tide? — No, not par- 

350. Will it not prevent it from flowing to the upper part to Perth? — No, for the space 
os ructed is compensated for by cutting and by deepening opposite; it would rather have the 
351 $u CkeniDg by giving il a better direction. 

31. Then the opinion you have given of the propriety of filling up any portion, is on the 
-f on that you are to make a corresponding increase of depth in another quarter ? — Yes, 
* eraU y s °'> perhaps I might explain a little with regard to that. As a general principle it 
case’ a “ desirable to exclude any quantity of the tidal waters; but there may be particular 
mirin' 1 i ^ t0 & ain an object, in straightening the channel and giving it a better direction, you 
353 6 mu - a ver y bttle of the tidal water without any disadvantage to the navigation. 

'rould ' at * S ^erever you can by that operation straighten the direction of the current you 
redi tt ^ 1Ve a §> reater ™P etus > and by means of that greater impetus counteract the greater im- 
ment which would arise ? — Quite so ; for example, 1 conceive the straightening of the 
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current at the Earn, and the removal of the fishing cairns there, to have quickeued the tide 
I know it to have done so. 

353. Who has superintended those excavations and clearances in the Tay?— My father 
my brother, or myself have always done so. 

354. Then you are able of your own knowledge to speak to those facts? — Yes. 

355. You have stated what the rise of high water at Perth in 1834 was; since the removal 
of those impediments what has been the rise of high water there?— The tide now reaches Perth 
about 55 minutes sooner than it did before those operations. 

356. How much higher does it rise? — It does not rise much higher, I think hardly at all, 
but there is deeper water — the channel is deepened. 

357. At Mill Hurst ford, where there were, in 1834, 11 feet 9 inches of water at highest 
spring tides, and it was nearly dry at ebb, what is the depth of water now?— It is about 
4 feet 9 at present at low water, and at high water it is nearly 16 feet. 

358. That is, you have 4 feet 9 where it was nearly dry, and 16 feet where it was a little 
more than 11? — Yes. 

359. Is that depth of the channel carried all the way from Perth downwards, or do you 
allude only to one particular part? — In some places the channel has not been deepened at all; 
that is, it did not require to be deepened ; it was naturally of a proper depth. 

360. Is the shallowest part of the river 16 feet at high water? — Fifteen feet ; the tide now 
does not rise to a much higher level than it did in 1834, but there is an increased depthof water. 

361. By what means has that increased depth of water been gained?— It has been gained 
chiefly by the removal of the fords, which acted like steps against which the tide in its up- 
ward progress impinged, and waited some time till it had risen to the top and then made a 
sort of jerk and so got into the next space ; those impediments have now been removed, and 
the tide flows with a more equable velocity throughout the whole space than it did before. 

362. Has the removal of those projecting dykes and encroachments assisted to increase 
the flow and also the scour? — None of those dykes have been removed under the operations 
except those at the Earl of Zetland’s property, the effect of the removal of which has not yet 
been seen. 

363. Have you made any report to the magistrates of Perth of what the depth of the water 
might be, if all the impediments that you can point out in the navigation were removed ?-I 
reported to them, that, by dredging to perhaps the same extent as we have done, and removing 
800,000 or 900,000 tons of materials from the bed it might be possible to get a depth of 



nearly 20 feet up to Perth. 

364. Do you mean that by removing the cairns of stones that have been placed or merely 
the fords? — Deepening the fords and shallows chiefly ; there are not many more obstructions in 
the shape of cairns, they have been removed ; but still it is a constant warfare with the pro- 
prietors; they are constantly trying to project fishing stations from the banks. 

365. Are any of the proprietors Commissioners under the Act ? — Several of them are. 

366. Does that in any way interfere with the engineers proceeding to remove those ob- 
stacles? — No, I cannot say that I have had any difficulty, from the interference of individual 
Commissioners. 

367. Have you found a disposition to encroach on each side of the bank ? — Yes. 

368. Do you consider looking to the maimer in which, this river and other rivers that you 
know are managed, that a superior authority to the local management ought to exist anywhere 
if the navigation is to be made as perfect as it is capable of being made ? — I think it would be 
very beneficial to have some final authority to whom an appeal could be made as to whether 
any proposed change was injurious or otherwise. 

369. Do you mean that there should be an independent authority who should be appealed 
to on every encroachment or interference with the navigation of rivers ? — Yes. 

370. Do the observations you have made now with regard to the Tay apply to your ex- 
perience of the Lune and Ribble? — They do. . 

371. Do you find the same tendency on the part of the proprietors of land on the sides ot 

the rivers to encroach on the navigation at those places? — There is a very general desire to torm 
land on the shores by jetties. . 

372. The formation of that land on the banks must tend in every instance to exclude e 
tide must it not ? — Yes. 

373. And consequently, by degrees, to impair the navigation? — Yes. •, 

374. What is the effect of allowing piers and encroachments at different points to be ma e > 
are not banks likely to be formed by the tide taking a set from those encroachments , 
general deep hollows are formed in one place and large banks adjoining ; and the naviga 
current receives a twist opposite each jetty. 

375. ( Chairman .) It produces a sort of eddy? — Yes. . • , the 

376. (Mr. Hume.) And those banks, formed by those projections and jetties, become ^ 
principal impediment to the navigation? — They do; they twist the river round n'^ 3 ^ 
allowing it to take a straight course ; they produce sharp turnings and retard the curren 

up and down. ^ 

377. From your experience, do you consider that the Admiralty, or some competen . 

rity, ought always to have a superintendence over navigable rivers and harbours? 1 

would be most desirable. . ^ 

378. (Mr. Godson.) Do not you think that it is absolutely necessary? — Yes, I do; 

attempts are sometimes made even to destroy navigations. . • ners 

379. (Mr. Hume.) Are not the interests of those local Boards and local Comnn=^ ^ 
sometimes at variance with the public interests in that respect? — Sometimes they a > 
questionably. 
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380. The proprietors of the banks desiring to gain land by encroaching on the navigation?— 
It is chiefly the proprietors of the neighbouring land who are interested in gaining the soil 

381. But are not the proprietors often Commissioners of the local Boards?— Sometimes 
they are. 

382. Would you recommend the appointment of independent Commissioners, that is Com- 
missioners whose local interests are not affected ? — Yes. 

383. What kind of check or control do you, as an engineer, think would be best, in order 
to protect and improve the navigation ? — The submission of all plans proposing any changes 

on the sides of rivers to some public Board, would seem to me to be a great check, in fact,°to 

require the approval of a public Board before any change could be brought about. ' 

384. Are the Commissioners to understand you to mean that all encroachments formed 
within high-water mark, in every navigable river, should be submitted to that authority ?— Yes, 
I think so. 

385. (Mr. Godson .) For that purpose you would require a public officer to report when 
there were encroachments going on? — That would be necessary, undoubtedly. 

386. (Mr. Hume.) My question to you as to a check had allusion to the existence of a 
permanent superior authority, having the conservancy of all rivers; is that what you would 
recommend?— Yes, because those encroachments are often made in a very short time ; in a 
few days a serious encroachment is made, without any previous notice. 

387. Would you consider it necessary to have a superintendent of every creek and river, and 
a map lodged with that competent authority, that he might be able to check any encroachment? 
—I think they could not act without local officers and correct plans for reference. 

388. (Mr. Godson .) Could not some person belonging to the Customs have such a charge 
of the river as to be continually reporting the beginnings of encroachments? — I think the*re 
might be such a person. 

; 389- (Mr. Hume.) Have you any further observations to make on the state of the naviga- 
tion, and the velocity of the tide in the Tay, before and since your operations? — Previous to 
the commencement of our operations in 1834, the velocity of the tidal wave at Dundee and 
Newburgh, (the distance between them being 22 miles,) was exactly the same — there is no dif- 
ference there— no operations have taken place below Newburgh. 

390. (Mr. A. Chapman .) But may not it be the case, that by embankments being properly 
placed, the velocity of the tide may be increased, so as to give additional scouring power to the 
river?— Yes; if embankments are properly placed. We have placed three embankments 
with that special object in view. The great object I conceive to be to remove every kind of 
obstacle to the natural flow of the tide upwards, whatever it be, whether it be a sudden change 
of level in the bed of the river, or the projection of artificial works, such as jetties from the side, 
or very sharp turns in the course of the river. 

391. (Mr. Hume.) Do you give that answer referring to the principle to which you before 
referred, that for all encroachments on either side compensation in excavation should in some 
way be given? — I do generally; but I do not go the length of saying that the principle of 
shutting out as small a portion of the tidal water as possible is so very important that it may 
not be departed from for some better reason. 

392. Do you not admit that the principle of shutting out as small a portion of the tidal 
water as possible, is the rule upon which you should act, but that there may be some instances 
where a compensating advantage by filling up or giving a better direction to the stream may 
be derived? — 1 es, I will suppose a case of this kind. Where you have a river coming into a 
flat channel and moving about tortuously in every direction, I think it might be a legitimate 
improvement to form a stone wall to guide that river, (as was done at the Ribble) in its 
course through the sand ; that wall might abstract a very small quantity of the tidal water 
which would be in proportion to its mere displacement and it might not be compensated for, 
as there might be no means of compensating for it, yet I think the loss of water would in 
general be very unimportant. 

393. Do you consider the particular height of that wall to be important — whether it should 
Tl? U ^ ter ’- 01 lull-tide high? — It would depend very much on the situation, but generally 

should wish to keep that wall very low, rather to make it as a guiding point for the entrance 
°t the flood, and for the recedence of the ebb — the last quarter of the ebb. 
f Vfl (CfPt. Washington.) And that is the most important part of the tide? — The entrance 
0t qq_ ooc * * s a V0r y important agent in stirring the bed. 

39o. (Mr. Hume.) Will you proceed in describing your farther operations? — The ope- 
th t° nS Ax? ta ^ en P^ ace > as I said before, chiefly at those fords above Newburgh, between 
at. and Perth. From Newburgh to Perth the velocity of the tidal wave, previously to those 
pera ions, was at the rate of 3-42 miles an hour. Now that velocity is very different, 
rom Newburgh to Carpow it is 3- 17 miles an hour, from Carpowto Kinfauns it is 5*36, 
n rom Kinfauns to Perth 6 '93. The mean velocity for the propagation of the tidal wave 
formerl^^ eW ^ Ur ^^ anc ^ -P ert h is now at the rate of 5 "13 miles an hour, instead of 3-42 as 

-9° y°u consider that to have arisen from the removal of the impediments you have 
P 3q7 n °X ? - There can be no d oubt of it. 

mor t "n? y° u a 7 other observation to make respecting the Tay ? — No, I have nothing 
3qR°rr» wbat . 1 £* ve detail in this Report, ( delivering in his Report on the Tay.) 

,, j , * (Lapt. Washington .) Will you state the relative velocity of the tidal current in 1833 
iqq 6 l J ^ sen ^' ti me ? — I have made no observations on that, 
mav K Beaufort.) Have any alterations taken place at the mouth of the Tay which, 

which t'T aaecte d your tidal wave ? — There have been changes at the mouth of the Tay 
o not know the extent of. I have not had an opportunity of examining them, nor 

D 
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do I know whether they are independent of our operations, or whether they are in conseaupn 
of them. Ce 

400. (Mr. Hume.) Who has charge of the mouth of the Tay ? — The Trinity House 
Seamen’s Fraternity of Dundee, have charge of the lights and buoys. 

401. Do you know what engineering officer is employed under them? — They employ u 

about their lighthouses. ^ s 

402. ( Capt. Beaufort.) The banks of both points at the mouth of the Tay have altered their 
shape ? — They have. I have not been employed, but I am informed that, a survey has been 
taken by order of the Admiralty, and from that, the Commissioners will get the necessarv 
information upon the subject. ( See Report on the Tap, by the Admiralty Surveyor , in Appendix ( 

403. {Capt. Washington.) Does not the Tay drain the largest, extent of country of any river 
in Great. Britain? — It drains a very large extent of country, 2283 square miles. 

404. Can you tell us the quantity of fresh water brought down by the Tay ? — It brings down 
273,000 cubic feet in a minute. 

405. Is that the mean discharge of the Tay ? — It is. 

406. All the year? — Yes. 

407. That, is including die Earn? — Yes, it is the Tay and Earn together; the Tay itself dis- 
charges about 220,000 cubic feet. 

408. Can you state at all the relative proportion between the fresh water brought down by 
the river and the tidal water carried up by the flood? — No, I cannot. 

409. You state that the Tay drains 2283 square miles ; from what do you take that? — I take 
it from Arrowsmith’s map ; and the discharge of the Tay I take from the measurement by 
Professor Anderson, of St. Andrew’s; and the discharge of the Earn is from a measurement of 
our own ; it discharges 54,959 cubic feet a minute. 

410. (Mr. Hume.) What proportion does the discharge you have given of the Tay bear to 
the discharge of the Thames? — Mr. Rennie states the Thames at 80,000 cubic feet a minute, 
measured at Teddington weir, to which the tide rises. 

41 1 . ( Capt. Washington.) What quantity of soil has been dredged up from the Tay, under 
your direction ? — The whole quantity, since the operations began, is 841,480 tons. 

412. Where do you deposit the soil dredged up? — A great part has been deposited at the 
back of Sleepless Island, at the back of Millhurst, and at the back of Balhepburn Island. 

413. {Capt. Beaufort.) In the way of the channel? — No; it was formerly a back channel; it 
is now shut up by the three embankments. 

414. (Mr. Hume.) Do you not consider that that has in some measure impeded the flow of 
the tide upwards? — No, I conceive not. The fact of the existence of this back channel, in con- 
nexion with the shallow part of the river at the top of the island, proves to me, — (I will not 
say) that the ford was the cause of this channel; but, at all events, they were connected together 
as cause and effect ; and, undoubtedly, the removal of the ford, and the shutting up of that 
channel, has greatly improved the principal channel. 

415. Do you think that the improvements in the main channel, and the removal of the ford, 
was a sufficient compensation for that which you filled up behind the islands ? — No, I think not; 
and we found it not to be the case till we cut away the principal part of the fore-shore, particu- 
larly at Sleepless, and also at Balhepburn and Millhurst fords. 

416. Do you consider that you gave compensation in space for what you were filling up 
behind the islands ? — I think fully ; and I think the rapid propagation of the tide-wave through 
it fairly shows it. 

417. {Capt. Washington.) How high above Perth does the tide make itself felt? — It goes 
two miles and a-half above Perth. 

418. About what distance from the sea ? — About 35 miles. 

419. (Mr. Hume.) Has the tide extended its range no further than that? — No, I have not 
observed it ; but I do not know that it could, because there is an obstruction in the bed of the 
river at the bridge of Almond. 

420. ( Capt. Beaufort.) Does the salt water go up to that point? — No, it is only up to that 
point that the tide is felt. 

421. {Capt. Washington.) How high does the salt water go? — Judging from the marine 
productions, a very little above Mugdrum Island. 

422. {Capt. Beaufort.) Is the water salt at Perth ? — No. 

423. (Mr. Hume.) How far is Mugdrum below Perth? — It is about 25 miles from the 
mouth of the river, and seven miles and a half below Perth. 

424. And the tide flows up 10 miles more ? — Yes. 

425. {Capt. Washington.) Are you at all acquainted with the Tay below Newburgh? — I 
have very often sailed up and down it. I should not say that I know it minutely as an engineer 
below Flisk Point. 

426. Have you. seen the jetties thrown out by Lord Kinnaird and Mr. Allen of Errol on the 
north side of the river ? — Yes, I have. 

427. Do you not consider that they will be very detrimental, if completed, to the navigation 
of m _ er ' 1 ,hink f hey will shut out a very large portion of the tidal space of the river. 

428. Looking at the plan showing the jetties thrown out by Lord Kinnaird and Mr. Allen, 
what area of tidal water will they exclude? — Roughly, I should say two square miles and 

a-half of surface (nautical miles), or about 1 800 acres. 

429. What proportion, in your opinion, will that bear to the whole estuary? — I cannot state 
the proportion ; but it is a very large proportion. 

430. To what extent are the jetties thrown out across the river? — Thelongest is about half 
a mile. 

431. (Mr. Hume.) Will not every such encroachment on the banks counteract the benefit 
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which you have shown to arise from dredging anti removing the difficulties which oppose the A , , 

improvement of the nver ? I am afraid I could hardly answer so absolute a question as that TT' 1 

because there might be an encroachment for any important purpose, putting i n a weir for May 2, I84£ 
example which would be still an encroachment, ami yet the quantity of tidal water obstructed 
by it might be so small as to be of no practical importance. 

432 Supposing those encroachments to be for the purpose of gaining arable land from the 
river, what would be the effect?— The effect would depend upon the depth of the water in 
the area to be enclosed. I may observe, in regard to that question, that there are so many cir- 
cumstances in each particular case, that it is hardly possible to give a general answer, further 
than to state that any obstruction of the tidal waters is disadvantageous, inasmuch as it affects 
the scour ; but I can conceive a river to be too wide at a certain place. 

433. Not as regards the bed? — Not if you consider the bed alone; but if the mouth of the 
river be very narrow, and the space above is excessively large, it is conceivable that it. miaht 
require the whole time of the flood to fill that space before it could affect the upper part at all 
and m this way the beneficial effect of the tide might, in such cases, be circumscribed Those 
are extreme cases, and it becomes a difficult thing to answer questions of a general kind 

434. {Capt. Washington .) But is not maintaining the width of a large river or estuary of 
great value, in order to maintain the depth by means of the wash of the sea ?— It is. 

435. Were you ever consulted on these projections of Lord Kinnaird?— My brother visited 
them, and reported to Lord Kinnaird unfavourably of the projections, as regarded the navigation. 

436. {Capt Beaufort.) What is your opinion of the effect that would have taken place if 
Government had permitted the bridge at Mugdrum to be made for the railway?—! think it 
would have destroyed the navigation of the Tay upwards entirely. 

437- (Mr . Hume.) Were you consulted upon it? — I was employed to report upon it bv the 
lay Navigation Commissioners. J 

438. Did you give an opinion as to what the effect of the passing of the railway would be’ 

—Yes, 1 gave an opinion that it would be prejudicial to that navigation. 

S’ ?A d y ° U „ glVe , a T ri ,™ n re P ort? — Y es; it is printed, and I beg to lay it on the table. 

44U. {Capt. Beaufort.) What is the lowest part of the river which you think a brido-e might 
with impunity be thrown across? — I think certainly not lower than the town of Perth, if so 
low. 

441. Do you apprehend any mischief from the proposed railway bridge across the river 
Jiarni — No, I think the evil would not be so great there. 

442. (Mr. Hume.) Is the Earn navigable ? — For small barges. 

443 Do they propose to throw a bridge over the part that is navigable ?— Yes, but it is a 
swing bridge. ° 

-o-ftt' ^. a . v t y ° U and your brother been employed to report on the navigation of the river River Ribble. 
rUnS UP l ° Preston? — We have - ( The Witness produced a map of the River 

445. What was the nature of your examination and report? — The report recommended the 
deepening of the upper part of the river, by removing a large band of solid rock which ran 
across the river, and dredging m various parts of it, and also removing a number of jetties, 
which were laid down for the purpose of forming land, and which tended to twist the river, and 
apian) ** ^ de6P h ° leS ' This pIan shows the former state ot ‘ the river. (Witness exhibited 

446. In what year did you begin your operations there ? — In 1838. 

, What was the depth of the water, then, up to Preston? — I do not remember the exact 
aeptns, but 1 think between five and six feet depth of water has been obtained in the river, 
hy the operations in the lower part, where the dredging was. The excavation of stone in the 
UP 44R P m t VVdl admit ° f dee P eilin g a11 the wa y to Preston to 20 feet deep. 

448. To what extent has the dredging been carried ? — The dredging has been carried 
Between the town of Preston down towards Clifton Bank. A wall has been formed for the 
440^ dlre cti n g the current towards the Nase Point, at Freckleton. 
th' T 1 * s the de pth of water now maintained at Preston? — Up to Preston Marsh I 
ink there are 14 feet. But it is some years since I visited Preston. My brother has the 
chief charge of that work. 

*T aS , t ^ 1B e * Pcct of removing those jetties and dredging been to increase the depth of 
waten' — It has. 

oftb^ ' ^ ere y° u a ble to see whether any encroachment ofland has been made on either side 
the h riVe [ J , erly covered by the tide?— No ; the effect of the jetties was rather to disturb 
nlirp ann ^ uu 'b e bed of the river irregular in respect, to its channel — deep in some 

regular 30 S ^ a ° w * n °*kers; and those jetties have been removed, and the channel made more 

thp 4 ^' dlere any other impediments that you contemplate removing, in order to increase 
VHrrl eP r °‘ water. No; the removal of the rock has been completed ; about 31,000 cubic 
y 4-0° 1° j were excavated by means of cofferdams. 

and nn J7° U a °L ° n *; he same principles, in clearing the Ribble, as those you had laid down, 

„ n _. W , lca you have (acted respecting the Tay ? — Yes, the same principles in deepening the 
P 454 P n f nd re i n ° Ving anythin S ending to twist the stream. 6 

ODerat" \ ^ ad . t * le dde came sooner up to Preston than formerly, in consequence of those 
45 e > 1 °r J bere is a change, but I am not acquainted with its exteut. 
operat inn e . nei ^^ ly speaking, are we to consider that the same results took place from your 

extenf? b e Kibble as took place from your operations in the Tay, though not to the same 

bpp n ’ 1 0 not know that they may not have been to the same extent, but no Report has 

n made ; the result has not been called for in any way. 
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456. But, having acted upon the same principles, do you think that it would be advisable 
carry them out in any other case? — Yes, they excavated 31,000 cubic yards of rock fro ° 
the upper part of the river, so as to give a depth of 20 feet at spring tides at that place. ThT 
is a great obstruction removed, and it was a work of great difficulty. 

457. By that means principally, you consider, in addition to the removal of the jetties yo 

obtained that increased depth of water? — Yes, and by dredging. ’ ■' 

458. Do you contemplate any further operations in the river, in order to increase the denth> 
— -The dredging will be carried on, and the wall completed, in order to direct the current/ 

459. Is there still any capability of improvement to a great extent ? — There is. 

4G0. What depth do you consider may be obtained at Preston? — I have not considered that 
but I do not see any limit to it within the depth of the rock cutting. 

461. Have you been employed on the Lune? — Yes, (producing a map of the River Lune ) 

462. Will you state in what condition you found it when you first went, and what operations 
you have earned on there? — No operations have been carried on. Proposals were made for 
operations, but the Harbour Commissioners of Lancaster had not the funds to do any work 
there. We surveyed it, and pointed out the changes that might with advantage be made ■ but 
no changes have been made. 

463. What is the distance from Lancaster to the sea? — About six miles. 

464. Vessels of what draught of water can get. up to Lancaster? — The depth of high water 
would be, if the operations we have recommended were carried out, about 16 feet up to Lancaster. 

465. What is the present height? — Less than 13 feet over the ford at spring tides. 

466. By what means do you propose to raise it to that depth? — Chiefly by dredging. 

467. (Mr. Godson .) There is a ford to be removed close to Lancaster, called Scale°Pord?— . 
Yes, that is to be removed by dredging. 

468. (Mr. Hume.) Where are the docks situated belonging to Lancaster ? — They are situated! 
at Glasson. 

469. What is the depth of water at Glasson? — The depth of water at Glassoi* is 25 feefc 
6 inches. 

470. Did your report contemplate the deepening of the river up to Lancaster, to that 
extent? — No, the report only contemplated deepening it to 16 feet at high water. 

471. Do you consider it capable of being deepened up to 25 feet 6 inches, the same depth as 
at the docks? — It would be very difficult to get it to that depth, as the fall on the river’s bed 
is very great. It would be still more difficult to maintain it at that depth, as the fall on the 
river’s bed would be removed. 

472. (Mr. Godson.) There are two fords that you would have to remove? — Yes; there is 
Scale Ford, and a ford a little below, called Baffler’s Ford. 

473. About how much money would it take to remove those two fords, so as to have 16 feet 
of water up to the quay-side ; would it take 10,000?. ?— -No ; I should think it would be con- 
siderably under 10,000?. ; but I do not recollect the figures at this moment for these particular 
portions of the work. 

474. Is there any other impediment which you would have to remove of an expensive nature 
for the purpose of enabling vessels drawing 16 feet to come up to the quay side ? — Heaton Shoal. 

475. What would you do with that? — I would dredge it, and the same with Colieway Shoal; 
and I would widen the part opposite Red Bank, and straighten and deepen the channel generally. 

476. (Mr. Hume.) Do you consider all that work possible to be done within the estimate 
of 10,000?.? — No; but I can supply the Commissioners with a copy of the estimate.* The 
amount for the whole works was somewhat above 13,000?. 

4 77. ( Capt. Washington. ) What is the rise of the tide at Lancaster? — It is about 10 feet. 

478. What is the rise of the tide at the mouth of the Lune ? — At Glasson it is 21 feet. 

479. Does the bed of the river rise very much between Glasson and Lancaster ? — There are 
about 1 1 feet of rise on the low-water line. 

480. (Mr. Hume.) Did you survey it? — I did not ; my brother did. 

481. (Mr. Godson.) Are not the impediments those you have mentioned of the shoals ? — Yes. 

482. Would there be seven places requiring dredging within those six miles? — Yes. 

483. (Mr. Hume.) Is it your opinion that those impediments to the flow might be entirely 
removed ? I see no difficulty in getting 16 feet depth the whole way up. 



* Probable Estimate of the Expense of Improving the Navigation of the River Lune, so as to obtain a 
depth of 16 feet at high water of ordinary spring tides, up to the quays of Lancaster, by Robert Stevenson 
and Sons, civil engineers. 

Expense of a dredging machine worked by an engine of 12 horses’ power, 

with punts and apparatus . £ 5,000 0 0 

Ten months’ work of a dredging machine, at 175 ?. per month . . . . 1,750 0 0 



Incidents on the above sum of 6,750?., at 10 per cent. 



To complete the further improvements of widening and straightening the 
channel shown in the plan: — 

Three seasons’ work of a dredging machine, taken 

at 1,750?. per annum £5,250 

Incidents, at 1 0 per cent. 525 

5,775 0 0 



£13,200 0 0 



Edinburgh , Dec. 14, 1838. Robert Stevenson and Sons. 
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484- (Mr. Godson .) Have the inhabitants been obliged to have a new quay between Baffler’s ^ 
Ford and Scale Ford ?— ' Yes, they have a quay there. 

485. (Mr. Hume.) Are you aware whether any portion of the banks of the river has been 
enclosed' for' agricultural or other purposes ?— - No, I do not know that fact. 

486. (Mr. Godson.) Have not the corporation of Lancaster, by an Act of Parliament, 
enclosed several hundreds of acres of marsh land upon the banks of the river at Marsh Point? 
—I am not aware of it. I do not remember to have heard it. 

487. (Copt. Beaufort.) How many arches are there to the present bridge at Lancaster ? — 

^ 488." (Mr. Hume.) Do you consider that, the principles you have laid down on the improve- 
ment of the navigation of the Tay would apply equally to all the improvements of the Lune 
river? — Yes, I conceive so. 

489. Does the report you have made direct the attention of the Commissioners to those 

principles ? It does. On everything connected with the Lune I would refer to my brother. 

V 490. (Mr. Godson.) Looking at this plan, by which the railway proposes to cross the river, 
supposing the quay were built below the bridge, would such a bridge as you see depicted impede 
or not impede the navigation? — My impression is that it would not, but I should not like, 
without deliberate inquiry, to commit myself by giving an opinion as to the effect of a plan by 
another engineer. , 

491. ( Capt . Beaufort .) Woulditbe necessary to have a drawbridge there ? — No, I think not. 

[ The Witness withdrew .] 

Adjourned till Wednesday next, at 1 o’clock. 



Wednesday, May 7th, 1845. 

Present : — 

Captain Sir GORDON BREMER, C.B., in the Chair. 

Mr. Hume, M.P. I Captain Beaufort, R.N. 

Mr. A. Chapman, M.P. Captain Washington, R.N. 

Mr. Godson, M.P. | 



Mr. William Bald, examined. 

494. (Mr. Hume.) Did you report at any time on the extension of the river Clyde naviga- 
tion upwards, above the city of Glasgow? — Yes; I drew up a report which is dated Glasgow, 
31st July, 1839. 

495. Did you, in that report, show how the Glasgow Waterworks could be supplied with 
water, and all weirs and impediments in the river removed, so that the tidal flow might be 
increased to great advantage, and the navigation thereby improved? — Yes. 

496. Did you point out in what way that might be done ? — The report states : “ The principal 
objection offered to the removal of the weir at the Glasgow New Bridge has been made by 
the Glasgow Water Company. They state, that it would lower the level of their present 
supply. Now, looking at the Glasgow Water-works, and the numerous public interests con- 
nected with them, both industrial and manufacturing ; looking at the immense steam-power 
employed in the water-works, amounting to no less, when completed, than 682 horse-power ; 
and, again, at the vast capital which has been invested in those works, it really, on public 
grounds, becomes a question of the greatest importance in deepening the river Clyde, and 
improving and enlarging the port of the city of Glasgow, to preserve these water-works from 
sustaining any injury, either in lowering the existing level of the water in the Clyde or dete- 
riorating the quality of the water which affords the supply. On this most important subject 
we fortunately have on record the evidence of the late Mr. Thomas Telford, and we have also 
the very clear and veryable evidence of Mr. James Jardine, engineer to the Edinburgh Water- 
works : both of these gentlemen mention distinctly, that, if the bottom of the ford at Dalmar- 
nock Bridge be secured, so that its present level remain undisturbed, the weir may be taken 
away at the Glasgow Bridge, and the Clyde deepened between Dalmarnock Ford and that 
bridge for about six feet, without, in their opinion, doing any injury to the Glasgow Water- 
works. But be it understood, that the work which they recommended was not to rise above 
the level of the present bed of the Clyde at Dalmarnock ; for Mr. Telford says, in his evidence, 
that when the bed of the river would be secured ‘a stranger would be unconscious of any such 
operation having been performed there,’ because no weir would be seen traversing the Clyde. 
Numerous interests would, I fear, offer many serious objections to the erection of a weir rising 
even a few inches above the bed of the Clyde at Dalmarnock Ford. Attentively reflecting on 
the evidence of Mr. Telford and Mr. Jardine regarding the Glasgow Water-works, and con- 
sidering that the ford of Dalmarnock is at present nearly 18 inches above the level of the 
Clyde, where the present supply is taken for the Cranstonhill Water- works, I think it possible 
to obtain a supply of water from the level of the river at Dalmarnock without raising its level 
by the construction of any weirs rising above the present bed of the Clyde at that point, by 
simply securing the existing level of the river waters at the ford ; for I frankly avow that I am 
decidedly opposed to the erection of any weirs across the bed of the Clyde. It would, perhaps, 
even be much better to carry a sufficient quantity of water from a still higher level of the Clyde 
to supply the water-works, than in any manner to interfere with the river channel by the erec- 
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ring works which would obstruct the free passage of the land and tide 
auu jjjo fin. me navigation from being improved hereafter in the higher reaches • anrl* 7 ?^’ 

enlarge and extend those natural tidal flows or scouring powers which would act so” benefit!* 0 

not only in cleansing all deposition caused by the city sewers, but would also be f Wa 
benefit to the harbour in k eeping it. clear, as well as the whole channel-bed of the river down FfF 
I am unable to find language to express all my thoughts on the great value which I h ' 
this upper scouring power, and on the necessity which exists that no part of the bed p ,l° 
river shall ever be encumbered either with weirs, dykes, or locks where it mav be nos-ihl r 
the tidal rise to reach, or to which it at present, extends. Looking at the triumphant sn* , 
with which the open tidal estuaries of rivershave been navigated since the application of st^ 
power to maritime purposes ; looking at the improvements which are beina made i 
many rivers, not only in Great Britain and Ireland, but also on the new and the old coatin' 1 1 ° 
to facilitate and extend the progress of this power into the most remote corners where thef? 5 
flows, and the extension of this power which so peculiarly characterizes and adorns the Clvtl 
the cradle of steam navigation — its further extension into the highest tidal reaches of the pi* 7 
at once claims and demands the deepest attention of those entrusted with the direction * l 
improvement, of the river and the port of this great city. Reflecting on the events of the K 
25 years in the improvement, of the lower Clyde, who can tell to what an extent the imnrn™ 
ment of the upper reaches of the river may not be carried?’’ ^ 

497. If that weir was removed, as you suggest, and the water taken above Dalmaim-l- 
Quit that ’ In y ° Ur oplnlon ’ S'™ free IJavi g at io | i from Glasgow upwards to that, spot?—’ 

Noe 8 ' HaVe Hny meaSLIres been Ullle!1 t0 oarry out that recommendation of your report?— 
499. Have you in any other reports addressed to the Clyde trustees shown the great valor it 
2M of SeptemC"!'^" * he tidal aow up t0 the hl 8 hest P art of the ™r ?_y tS| . 

. is ,be ” a ! ure of , ,bat report?— Tho nature of that report is to show the great 

injury 'hat the navigation would sustain by filling up even any of the tributary stream/con 
neoted with the river Clyde where the tidal flow reaches. J i earns con. 

5CH H ave any of the tributary streams to which the tide flows in the Clyde been shut no 
0ijT“ ° f P *“ ° r m<8S been thrown into the Blank 

bcen the effect of that P eat and moss thrown in there?— To. shut out a portion 

xnilesmr/ aTi al'f up" ? Cart fr ° m ^ Clyd ® does the river Gr y fe flow “ to it ?— About two 

Kk de P*h?— Barges carrying 40 tons can ascend up the River Grvfe. 

505. Has the water suffered any decrease in depth by the accumulation of peat?— A vast 
b'J n ? 111 the bed of both the Gryfe and Black Cart. 

— R waS^n T *5? r fi m0Ve ifc ’ if y0U ai ' e of opinion that U woukI decrease the tidal flow? 
black s^ne moi ** ^ SpearS ’ 3 F ° pUCt0r 111 the neighbourhood, who was removing the 

'° “ y b0dy? - N<>i b “‘ Clyde trustees inpti.uted 

So' ’ru lat T aS reSult ° rthose proceedings?— I believe they are still at law 

SU9. 1 hen they have endeavoured to prevent it?— Yes; and in order to show the great 

whkh°il ™. fTT'T I a 6 ba l k ‘ ida ’ water lhere ia a " AppmxK* appended to that Ee^rt 
JT" I ,hmt ' sil ows the great value which the people on tile Continent give to a 
soour <9 harbours generally. (See Appendix, No. 5.) S 

bB derlVel1 ^ reSer, ° ire &r "’**'-** 

whfchvou 3 wi/hT °i pini ° n that ^ry^ributary, however small, of the Clyde or any other river 
carefully preserved. ^ naVlgabl ® sbould be open?— Every auxiliary branch should.be 

the 5 inj “ re J30W ' a " d oonsequently to destroy 

Ve“ 3 t'he^hibSu C a hi r 7 f or dee pening the Clyde navigation been improved since 1839?- 
ofwater b dred S e b ° al ' d budt ca P able of woritiqg in from 17 to 19 feet depth 

514. With that you have been working? Yes. 

eest^ mfimiSr* ^ f , her u impr ^ement, and has that been adopted 7— Yes. I sug- 
which the deenenino- r ° W ° r k tke boats forward by steam power instead of manual labour, by 
'“ “if annually about 80,000 cubic yards or mi 
51G Wid & No. 3, before referred to.) 

an increasi 1 If w‘T 7 1*^0 0 ™° “ r work?-A saving of manual labour and 

ennines eacf t f “ ’°'' t S0 ^?! cublc y a ' da a ""nall,. I got a “tug boat built with two 
eSIIwef m It™ P T r ' t' h,ch boa ‘ and “"gines have given the greatest antisfaetion, the 
Rodgers of Glasrmw t0 a s P eai "cation, and were executed by Messrs. Smith and 

Wd of iron 3? t. ° years “p 0 , 1 g °‘ a raodel "“in for a new ’diving bell boat, to he 
p™ 0 se of 1 Xr.h . ” ! mp T^ , d ‘ ving - W1 machinery placed on board of her, for the 

Samaee „ d eh " bo “u' d ? rs and roc!is rr °m ' b <= channel bed of the Clyde, which 

immefiaSv exS * he ,f°PP er ™ tb » b »''»m of the large ships, whereby the timber become. 
Sd ta heZ?l ° - he ?7 ges °‘ ,'. he lered “ navahs”; such ships going long voyages am 
P imminent danger ; lives and properly are perilled when they sustain such 
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damage. Therefore every exertion should be made to remove all the rock boulders and stones William Bald, Esq. 

from the bottom of the ship channel of the Clyde, and which ship channel through all its hard 

and rocky parts, should be deepened and widened to a much greater extent than any other part May 7 ’ 1845 - 

of the channel, because when a large copper bottomed ship, deeply loaded, grounds for want 
of tide water, on any part of such a hard and dangerous bottom, she must inevitably be seri- 
ously injured, not only as regards the copper on her bottom, but also twisted or strained in her 
framing. The proposed new iron bell boat, which I had recommended, has not yet been made. 

It may be reasonably asked, what are a few hundred pounds paid for such a boat, and the 
annual expense of working her, compared to theloss of even one of those large shipsand cargoes, 
worth perhaps in value, some of them, not much less than 40,000/.? Notwithstanding all 
this, there is lying on the table an order dated April, 1842, (in the handwriting of the late 
Mr. John Spreull, treasurer to the Clyde trustees,) addressed to the river foreman, directing 
him to discontinue the working of the two diving bells, and consequently, any further removal 
of those stones and boulders of rock from the bed of the channel of the river ; and observe, this 
done in my absence, while in London on the trustees’ business. With regard to improving the 
deepening machines, by still further increasing their power and labouring force, I shall Wd 
in some extracts from my reports on this important subject, and also the copy of a letter which 
had been addressed to the chairman of the Committee of Finance. (See Appendix, No. 6.) 

517. Can you state shortly the extent of the works which have been executed in the harbour 
ofGlasgow and the river Clyde since 1839?—' There have been executed and finished 1120 
lineal feet of stone quay walls ; 160 lineal feet of stone breast quay walls ; 1032 lineal feet of 
wooden wharfs, including Bowling Wharf; 1447 lineal feet of new sheds; 3703 lineal yards of 
water-pipes; and 101 fire plugs. Bowling Basin contains an area of 14 acres. Govan Ferry 
Slip and quay wall 170 feet long. The harbour has been enlarged to an extent of more than 
seven acres. Many hundred feet of old quay wall on the north side of the harbour have been 
secured by piling 40 feet long each, and plans have been drawn out to secure a part of the 
south quay walls of the harbour which are now in progress of execution. 

518. Have these seven acres of area been an addition to the place where ships can lie ? — 

Yes, an additional surface of water. 

519. Within what limit have these seven acres of space been added to the harbour ? — Within 
less than a mile. 



520. What effect have those works that you have mentioned had on the harbour? — These 
works have increased the accommodation for the trade considerably. 

521. They have had no effect in deepening the water, but that has been done by dredging? 
By dredging and in the construction of those dykes down the river. 

522. 5 ou state them as an improvement to the harbour accommodation ? — Yes. 

528. (Chairman.) Ships of what draught of water can float in, in the increase of seven acres ? 

‘ J' rom 16 to 17 feet in the part deepened in the lower harbour, 
so- ST t° ns ? — Ships of 600 tons in the lower harbour in part of the deepenings. 

52o. (Mr. Hume.) Have you any further information to give ? — I beg leave to read the 
following document: — f ‘ Mr. Maconochie is directed to discontinue working the Rashalee 
tluarry, and to lay up the stone punts till further notice. To employ no more men in repair 
of the sloping dykes than will keep them from falling down. To discontinue working the 
diving-bells, and, when laid up, to employ only one man to look after both bell-boats. To pay 
o what men can be spared in the harbour — say masons, joiners, smiths, causewayers, or 
labourers, and to give notice that the surveying party are not to proceed with taking soundings 

above Bowling Bay. Glasgow, 18th April, 1842.” 

526. What is your object in reading that? — There are about 2200 yards of the bed of the 
channel of the Clyde incumbered with large vvhinstone boulders, between the west end of 
e New-shot Isle, and Erskine Ferry. It became important that those boulders should 
e removed out by the diving-bells. This order was given in the beginning of the season 
o discontinue the working of the bells, when the days were long, when the tides were 
ow, and when it was absolutely necessary to remove, those immense boulders ; for 
is reason-— that the large vessels going up and down the river got their copper sometimes 
ripped on by those boulders if they touched the bottom. I continued the working of the t wo 
koo” l r ea ™g ^e channel since that period up to the present, and disobeyed this order, 
an' - " vr WaS order given to discontinue the works in 1842?— I am not able to 
harirM t t hand -writing is the late Mr. Spreull’s, treasurer to the trustees, and it was 

unrW iv,° "os • i t ie river foreman^ on my return from London;, and it was, no doubt, issued 
527 rr°i la authorit y the chief of the executive department, 
them " / T y ou remonstrate against that order of' the trustees? — I remonstrated to several of 
the ^ persevered in keeping the bells on the hard ground ; and I covered a space near 
and 1 a Ti* uLi r mee ^ n g chamber with the fragments of sheets of copper and pieces of iron 
bv th V' uii * 3een Gripped off' the bottom of large vessels, and which had been taken up 
those ^ mn ^ ” e “ fo° m the bottom of the navigable channel in the river; and when they saw 
comincef™^ 8 ' ^ ^ ser ' ous ’ n j ur y which ihe bottoms of the ships had sustained, they were 
thn M i, l? the P ro P r i e ty of my proceedings in persevering with the diving-bells and removing 
52S ’°^' rs °“ t ° f ‘be bed of the channel of life river: 
done both ^ ' l - 0se Moulders been removed? — Not entirely ; there is a good deal yet to be 
of iIia 1 ° emn g ond in deepening the navigable channel. It is the most dangerous part 
Sq a ? lyde navi g ation to ships. 

530 (Ch *■ ^ now a t w ork upon them? — Yes, I believe they are with the diving-bells, 
rarilv" >.« ai ^man.) Then the operation of these diving-bells was suspended merely tempo- 
were w pre they laid up? — I am not aware that they were laid up at all. Orders 

given, and- the orders were disobeyed on my return from London to the Clyde. 
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531. {Capt. Beaufort.) Can you state anything like the quantity of whinstone boilH 

that they remove? — Year ending 1843, there were removed 969 tons, and year ending IR44 
there were removed 1033 tons. There is a regular account kept what each bell lifts n e r d 
per week, per fortnight, and also of the dredgers. " 

532. (Mr. Hume.) Were any other works begun by you as necessary to improve the n ' 

tion, interfered with and stopped by order of the trustees? — None, except the onem™ 
south channel of the Newshot Island. * P g ot the 

533. Was any complaint made against you for persevering in using the bells and clea ‘ 

the boulders, notwithstanding that order being given to your deputy? — None, the nurne'' 12 '’ 
fragments being shown of copper, lead, and iron, taken up by the bells from the ship cha^l 
of the river, and which had been torn off from the bottom of the ships by the rou*h ro k 
ground, settled that question effectually with the river trustees. ° ° CK 7 

534. {Chairman.) Then you are of opinion that, your acting on that order would have be 
most injudicious and prejudicial to the river itself"?— Highly injurious to the navigation and 
dangerous in the extreme to the shipping engaged in the foreign trade. 

535. {Capt. Washington.) Can you tell us the expense of dredging in the Clvde?— The 

least expense is about 8 d. per cubic yard; and the greatest about Is. to Is. 3d • ft j- 
according to the nature of the material to be dredged, and. the distance of depositing it."’ ° 

536. (Mr. Hume.) Can you state the aggregate amount raised by dredging from the bed of 
the Clyde in the six years you have alluded to? — I will furnish an abstract of the whole of the 
results. {For which see Appendix, No. 3.) 

537. {Capt. Beaufort.) Have you blasted any of those whinstone boulders ?— No, the bell 
generally raises them. 

538. (Mr. Hume) What is the largest size of any of them?— From four to five tons. They 
are bored on each side, small lewises put in, chains fixed and raised up by the machinery of 
the bell. Boulders so large as five tons are raised in this manner from the bed of the Clyde 

539. Where do ships get ballast at Glasgow ?— There is generally ballast laid down on the 
quays, and that ballast goes away in vessels again. 

540. {Capt. Washington.) What is the material you dredge up chiefly ?— Fine sand, coarse 
sand and gravel, mud and sand mixed, clay, running sand, and mud and sludge. 

541. Do you consider it to come from the upper country, or from the sea water chiefly?— 

From the upper country, and the sewers of the city. J 

542. {Capt. Beaufort.) No shell sand amongst it?— It is destitute of sea-shell sand as far 
down as Bowling. The sand depositions at Bowling contain minute fragments of coal, which 
announce that it has come from the higher part of the river down to that point. 

543. (Mr. Chapman.) What proportion does a cubic yard bear to a ton?— I think on an 
average in the Clyde, from 18 to 20 cubic feet, is equal to a ton. I have a book in which I 
ha.ve entered the number of cubic feet to the ton, which I had found the various strata to con- 
tain along the Clyde ; wet and dry pressed and loose. It is not here, but I will furnish it if 
required. 

544. {Capt. Beaufort.) With respect to your opinion that the injury that occurs to any river 
from cuttmg off any of the tributary streams, are there no cases in which it might be useful to 
direct the channel of the river, even at the expense of cutting off a considerable portion of the 
salt water . In general I think any operation of engineering that shall prevent any portion of 

fr ° m ascendin g U P a,1 y auxiliary stream, would be injurious to the scour. 

545. Will you state the principle on which vou found that opinion?— The principle is, that 
anything winch would diminish the quantity of tidal flow, I should think would be injurious to 
the scouring power, and to the navigation. 

546. Then you make no exceptions to that principle at all ? — I am not prepared at this 

moment to make any exceptions. But if the question be to improve by straightening the 
crooked or winding channel of a navigable tidal river, in making it more direct, shorter, and 
easier to navigate, I would not hesitate to recommend such an improvement, even although it 
should abridge a small portion of the water area ; such for example as cutting a direct and 
wide channel from the town of Belfast down to the deep sea, substituting in this case a straight 
and shorter channel for navigable purposes to a crooked and lengthened one. All such cuts in 
m .y °P™ on should be trumpet mouthed, gradually increasing in width from the upper part 
where the cut would commence down to the lowest where it would terminate at the deep sea; 
and such cuts might even sometimes be made to such a width as to contain an area nearly equal 
to that oi the old crooked channel, thereby losing none of the area of the tidal water surface, 
and again cases may occur where gentle and easy bends might with great propriety be substi- 
uted for direct cuts, thereby lessening the expense, and still' preserving all the necessary facili- 
ties required for navigation. ” 

[The Witness withdrew .] 



The Lord Provost of Glasgow, 

Mr. Charles Gray, Deputy Chairman of the Clyde Trustees, „ . , 

Mr. Angus Turner, Secretary to the Clyde Trustees, and f Examined. 

Mr. James Walker, Vice-President Inst. Civil Eng., F.R.S. J 
hare 7 ' C,lairman - ( Totho Provost). You have rea°d'the evidence of Mr. Baldl-I 

r 548 .j Ia * h, T re an y information you can give the Commission with regard to that evidenee?- 
1 considered it necessary to consult Mr. Gray, as I am simply the el officio chairman of tl 



x t , 7 — d 1-u. way, as 1 am simply the ex omcio cnairmau — 

l^iyde trustees, but the principal details more immediately fall under the charge of the deputy 
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chairman, and the committee of management; and I must refer the Commissioners to Mr. The Lord Provost of 
Gray and Mr. Walker, who are now present. Glasgow 

549. (Mr. Godson ) (to Mr. Gray). Are you the deputy chairman of the Parliamentary trus- and ® lhers - 

tees of the river Clyde ? Yes. Mav"71s45 

550. Are you also the chairman of the committee of management ? — Yes. 1 ' 

551. How long have you been so ? — I have been a member of the Trust since November, 

1841, and chairman of the committee of management since November, 1843. 

552. Under what Act of Parliament is it you now act ? — The third and fourth Victoria, 
chapter 118. 

553. During the time that the improvements have been going on in the Clyde, what gentle- 
men have you consulted as engineers ? — -Before I was a member of the Trust, the eminent en- 
gineers of the day were consulted, including Mr. Smeaton, Mr. Golborne, the late Mr. Rennie, 
and Mr. Telford. 

554. Who is your present engineer? — Mr. James Walker of London. 

555. Are there any plans for the improvement of the river, made by Mr. Walker ? — There 
were plans made by Mr. Walker when the Act of the Third and Fourth of Victoria was ob- 
tained, in 1840. 

556. Has that plan been worked by, or has it been modified? — It was modified to some 



extent. 

557. By whom ? — The modification was sanctioned by Mr. Walker. 

558. Have you any resident engineer ? — Not at present. Mr. William Bald was the resi- 
dent engineer and superintendent until about a month ago. 

559. Have you not yer appointed any successor ? — No successor has yet been appointed. 

-560. In whose care is the river in the place of Mr. Bald ? — Mr. Bald had a deputy, Mr. 

M'Conochie, under whose charge the operations are at this time. 

561. When Mr. Bald left you, was there any report made? — Yes. 

562. Have you got that report? — Yes. 

563. Will you hand it in ? — I will. ( The Report was handed in.) 

564. Is there any railway about to be made near Glasgow ? — There are several railways 
projected in the neighbourhood of Glasgow. 

565. Are there any that will interfere in any manner with the Clyde river? — Yes ; one is the 
Glasgow Junction Railway. 

566. Have the trustees had any application made to them respecting that railway ? — They 
have had application to know whether they would dissent or assent to the scheme when it was 
first brought forward. 

567. What did they resolve to do? — They resolved to oppose it. 

568. What have they done ? — They presented a petition to Parliament against it, and have 
taken the requisite steps to oppose it in Committee. 

569. When you speak of the opposition, and that a petition was presented, you mean to 
Parliament ? — Yes. 

570. Was any thing done in the way of taking advice at Glasgow, or the opinion of the 
people? — The opinion of Mr. Walker was asked, but has not yet been received, as to the 
Glasgow Junction Railway; it was resolved to oppose it in Parliament. 

571. Has the opinion of Mr. Walker been requested respecting laying rails on the quays 
generally without relation to any particular part ? — In conformity with a resolution of the 8th 
April last, the opinion of Mr. Walker has been asked. 

572. Has any answer been received? — Not. yet. 

573. Have any instructions been given to Mr. Walker? — Instructions have been given to 
Mr. Walker in the printed letter which is now handed in. 

574. There have been two general meetings of the Clyde Trustees, held on the 1st and 8th 
of April, in relation to the proposed railways. Have the minutes of those meetings been sub- 
mitted to Mr. Walker? — Yes. 

575. Have you the minutes of those meetings? — 1 have handed them in as part of Mr. 
Walker’s instructions. 

576. Have you made any arrangement respecting the waterworks at Glasgow ? — At present, 
by the Act of 3rd and 4th of Victoria, the trustees are bound to maintain the water level for 
tnese waterworks. 

577. What is that level? — I cannot exactly state the level above low water. 

578. Where was the old weir that supplied the waterworks before the last Act of Parliament ? 
— At the Glasgow or Jamaica-street Bridge. 

579. Where is the new one? — At Stockwell-street Bridge. 

580. Have you any intention of removing the weir higher up the river ? — There is a Bill 
now before Parliament to effect that object. 

581. How far higher up the river is it proposed by that Bill to put the weir? — About 1,100 
yards ; about 140 yards above Hutcheson-Town Bridge, to maintain the water at the same 
level as at present. 

582. (To Mr. Turner.) Could it not be removed higher up the river than that? — It 
could not at present. It would injure other factories ; two or three of which are secured in 
their rights by statute. 

583. (Mr. Rume.) Is it a supply of water that is secured to them, or the locality of the 
weir ? — It is rather a supply of the water ; that is, that in general the level of the water at their 
Works should be secured. 

584. If they could obtain a supply of water to that level, do you apprehend there would be 
any objection to the removal of the weir ?— If they and the other factories were to obtain that 
su Pplyj I do not think there would be any objection to the removal of the weir. 
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The Lord Provost of 5S5. Are there any other parties who would object to it? — A great many in the 

Glasgow reaches of the river. I suppose not less than 10 additional factories aloncr the banks Upper 

an ___ ers ' 586. Are all the factories equally secured by statute? — No, only two in addition t t 

May 7, 1845. »^ a ter company. 5 0 ,he 

587 . 1 hen the objection of the others might depend on other grounds altogether ? y e - 

588. Are the waterworks’ rights dependent on statute ? — .They are. s ‘ 

589. Are you able to say whether they would have any objection to remove the weir 
■vided they had a supply of water higher up? — I believe they would have none whatever 1 ^°' 

590. (To Mr. Walker.') What height is it. proposed (to raise the water at the Hutches 

Town Bridge? — Giving a comparison between high and low water I will say that the wat* 
will be placed to such a level as to support the low water of the river before the Clvde ' W 
provements began below the bridges. y lm ’ 

591. How much lower does the tide fall since those improvements in the Clvde 

than it did before ?— From 2 to 3 feet. y ° k plac& 

592. Then the weir if established would stop the flux of the tide till it rises above the level? 

593. How high above that does the tide flow ? — Above two miles, but the flow is very small 

he ebbing of 

595. And to the scour? — I have always been of opinion that the tide has little if anvthino-fn 
do with the scour there at all. 1 ° t0 



tt p — nuuvv. two nines, out me now is very small 

5J4. Up to that extent the water may be impeded?— Yes, an impediment to the ebbiiwnf 
the water. 0 01 



596. Will not that portion of the water obtained by the weir if allowed to run tend to carrv 
off any deposition in the harbour below it ?— ' Yes, it is nothing but a tendency ; the practical 
result I have always considered has amounted to nothing. The tendency I have always been 
desirous of encouraging, because I like to see a tide go up and return as lar as it possibly can 
I have always been of opinion, and I have so stated in a variety of cases, that the state of the 
liver at Glasgow did not at all depend on the tide, but on the river freshes. 

• n0t e . very fresb ten d t0 bring down water and deposit in the harbour ?— It brings 
it down, but it carries away a great deal more matter than it brings down. 

598. If this would tend to prevent the scour of any portion of the ebb, will it not to tliat 
extent also lessen the scour?— That would be its tendency. The tide has so little to do with 
it that when there is a fresh in the river, the tide is not sensible even at Glasgow. 

599. That is while the river is full of the fresh? — Yes, the tide never runs upwards.. The 

velocity due to the tide in the river immediately below Glasgow is not, perhaps, (I am speak- 
ing from recollection,) one mile per hour, the velocity due to the fresh is from four to five 
miles per hour, therefore I consider that so high up as that, the river or fresh water is the only 
scour. i 

600. (Mr. Godson.) That being your opinion, are you also of opinion that there should be 
no such thing as a weir m the river at all?— Yes. As there is a certain quantity of water 
coming down, and that quantity must go from the upper part of the country down to sea, it 
does not follow that the scour should increase as the depth increases ; quite the contrary, because 
from the upper part of the river above where the weir is, the velocity is very great indeed,, 
because the section is small; but when you get below Glasgow Bridge, where the operations of 
much less 40,81668 baVe made a very lal 'ge spacious river, tho velocity of the fresh is very 

• t 1 * ' S D i t tb , e ’“Pfovement of the river impeded by having any weirs at all. on the 
river . I have already said that in that part the tendency is soi but I say that practically it 

Has not that effect as regards the scour in the river. 

-P 2 - ,( Mr ' Hume.) What is the depth of the water in the weir at low water ?— On one side 
i • , le riv 1 f. r I . 18 110 depth at all, on the other there is a gully caused by the weir, and the 

bridge, which is as much as fifteen feet deep, there is an immense hole. Below that again, 
ImwR ? uT I s 111 s , uch cases > a ri se, or bar, and then at low water below Stockwelh 

wfc?! 5? i ° le T er almost > exc 'T t J ust the narrow P a rt, is dry land. Gentlemen who 
* V 1 ® , at lowwater are aware that immediately above Glasgow Bridge,, until 
width. S ° W ™ began t0 deepen itj at low water > the river was confined to a very narrow 

. no *. tb « ex i®t<?nce of a weir to create these deep holes and banks afterwards ail injury 

, n j? a 10n , ^ es ’ bu t antd ver y lately there has been scarcely any navigation up there 

uT Te ' y d T.? U3 if 5t COuld be done, (and I am quite ready to take pro- 
essionahy the whole responsibility of what is done upon myself,) I was very desirous to get 
IS 1 a f reat Way aud designed' that place at Dalmarnock. 

' • !• ' ? v a aao ,J ect most desirable to be effected with a view to improving the general 

partLl a 4lJ™uld be ?m P TOld “ d ^ dee P e ” d ' thm the 

we ir was removed and the same means applied to deepen the river from. the. 
b " d S up " ards Dalmarnock, would not the navigation* that portion of the river he itn- 

bo o ’ i 6 ‘ i ? lc wau | d , navigation then where there is none now. It would, in fact, 

whereS wJrwouldhe ’ ^ “ tend the harbour oF Glas S 0W up t0 * e pla “ 

tn ? lat , a m °® tde ® rable ob J ect t0 b® obtained for the navigation above the bridge 

oatSTaW?' *f ar S°T lf by arran g in g wi tb other interests that can be effected ?— The navi- 
formed bv It m3 th* 8 * could only extend to the navigation of that, pool, or dock, or basin 
JSn? A a d he F ar ! ies . who wlU re oeive the benefit would be the owners of the property 

that orafticahv tTm- the 1 ™P rovement fl .of the river below the bridges I have already, said: 
tnat practically I think it would-have no effect. 
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607- Might not barges go up where now they do not go? — Certainly. The Lord Provost of 

60S. Would not that extend the length and accommodation of the harbour, leaving the Glasgow 
centre for large ships, while the smaller boats and vessels might, go above ? — Yes, and that I an<1 Others, 
have recommended ; but I would say, that to do that would be a very important, and a very M 
J ar cre measure of itself. It is not. only as regards the waterworks, but the river being kept up ^ 1 ’ 
to its present level, if the whole weir were removed, and the fresh to come down, it would 
scour the bottom of the river to a very great depth ; that scour would go up as far as any other 
point at which you place the weir, and the effect of that would be to widen and to increase the river 
there, and to bring in the banks, and one of the probable effects would be the destruction of 
Rutherglen Bridge, which is above it. Still I should like a new bridge built, where Butlierglen 
Bridge is, with the piers much deeper than they are, and I should like everything done which 
would allow a free ebb and flow of the greatest possible extent, but I am quite prepared to say 
most sincerely that advising it as I at first did, I was perfectly sure that the trustees of the 
river Clyde could not carry it in the measure now before Parliament, that they would have failed 
in their Bill altogether, if they had attempted to do what is now proposed. They removed 
it first from Glasgow Bridge up to Stockwell-street Bridge, and they are now in the way of 
removing it again from Stockwell-street, Bridge, up to above Hutcheson Bridge, and the time 
may come when they may have the means of carrying it higher. 

609. If the plan be a good one to clear the navigation to the utmost extent of the tidal flow, 
what is the opposition you contemplate? — The opposition is the water-works, Rutherglen 
Bridge, the supply of water to the manufactories for which pipes are laid, and the effect 
on the property on the banks of the river. I think after what I have already said, I need not 
repeat that that which is called a weir is simply to keep up the river in its old state. 

610. The water, in fact, prevents the improvement being made above which has been made 
below, in respect of deepening the harbour? — Yes. 

611. Do you see any objection, except that of the bridge, to the clearance being made, pro- 
vided the water- works and companies’ can be supplied with water from the high sources of 
Dalmarnock, to which you have alluded ? — I see no reasons but those I have named. 

612. Have you ever contemplated any substitute to supply those water- works and manu- 
factories, so as to enable you to carry out the improvement in the bed of the river by the 
removal of the weirs which you have stated to be desirable? — I have. 

613. Any estimate ? — There was no estimate made of it ; it never got that length. 

614. What was your plan ? — The plan was to have a large pipe carried from above the 
weir that would then be at Dalmarnock, across a neck of land immediately down t.o the pro- 
tected factories. I have already said that a weir made at Dalmarnock would supply the 
Glasgow Water- works as they are supplied at present. Then the Cranston Hill Water-works 
would, either be supplied through this pipe, or (which I think would be a better plan), they 
might be demolished altogether, and their power added to the present Glasgow Water-works, 
so as to make one great establishment above Dalmarnock Bridge. I contemplated both plans, 
and did what I could with the engineer of the Company, to endeavour to arrange such a plan, 
but I found the opposition to it so great, and the objection so formidable, that I recommended 
the trustees in the present. Bill not to include so much. 

615. Is there any legal authority for erecting a weir at Dalmarnock? — No, not at present. 

616. Then what necessity would there be lor erecting one at all there? — The Glasgow 
W ater-works could not be protected without erecting one. 

. 617. That would be to supply water for the works? — Yes ; the water could not be kept up. 

618. (Mr. Godson .) (To Mr. Gray.) Do the trustees look forward to the ultimate removal 
of all the weirs on the river ? — They contemplate the possibility of that. 

619. In what way do they contemplate being able to do it? — They contemplate at some 
time to do it in the manner Mr. Walker has named. 

620. Have you any information to give respecting Newshot Island ; what difficulties have 
you found ? — It is understood that the bottom of the south channel is rocky, and parties 
having property along the north side of the river would object to the navigable channel along 
their property being shut up or changed, and the further expense, probably 8000Z., would be 
much more than any advantage that would result from it. 

621. (Mr. Hume.) Would not the river be almost straightened by taking the south channel 
instead of the circuit to the north of Newshot Island ? — The channel would be straightened, 
but I would rather refer that question to Mr. Walker. 

622. (Mr. Godson .) When you say it would interfere with the property, is it property that 
you are alluding to above or below low-water mark ? — Above high-water mark. 

623. When you speak of dealing with the river, have any persons claimed to put anything 
into the river so as to have vested interests in it ? — They claim the land formed by dykes that 
were made long since. 

624. That is what you mean by the word property? — Yes. (Mr. Turner.) It should also 
be mentioned that the trustees lately proceeded to remove one of the old dykes below the south 
channel at Newshot Isle, and the immediately adjacent proprietor objected to that. He held 
that the dyke, having been there for a period of upwards of 40 years, the trustees had no right 
to remove that dyke ; that he had a vested interest in the continuance of the dyke, because the 
land was making up behind the dyke, and increasing, in this way adding to his estate, and the 
trustees rather than try the question allowed the matter to remain for the present in abeyance. 

625. (Mr. Hume.) (To Mr. Turner.) Was not that dyke put in originally to improve the 
■navigation of the river? — To improve the north channel. 

626. If it were found that instead of improving it deteriorated it, have not the Commis- 
sioners or trustees, the power to remove that which they put in? — I think they have in point 
Of law. 

E 2 
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The Lord Provost of 62 7- (Mr. Godson.) Do the proprietors of the bank say they have not? That 
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of contention. * * * u ° 1 ' ^ on( 

628. (Mr. Hume.) Has any opinion been taken from any legal authorities as to that 



May 7, 1845. right claimed by the proprietors of the south shore ? — I should mention, with reference to th 
rights of the land-owners at this place, that when the last Act was obtained, Mr. Camnbell r 
Blythswood, the proprietor of Newshot Island, contended that the operations on the river w ’ u 
have the effect of washing away the banks of the island, and there is a set of clauses insert i 
in the existing Act which protect the banks as belonging to Mr. Campbell, thereby sof 
recognizing and strengthening the right Mr. Campbell conceived he possessed as an adiace ^ 
land-owner. It was recognizing by statute the right of the land-owner to access and protecting 
to his banks. r on 

629. Did that statute give him any right to go into the centre of the stream ? The lea l 

difficulty I conceive is this, that as the navigable channel for a long period of time, from th 
earliest date, almost, has been into the north water-way; and the question is, whether, in poi! 
of law, the rights of the public to the southern channel may not be lost for navigable purposes'- 
whether it has not become merely an inlet of the navigation. 1 ^ ’ 

630. Has any legal opinion been taken on the subject ? — Not on that identical point. 

631. (Chairman.) Has any legal opinion been taken as to the right of the proprietors of the 
adjoining soil to the constantly accumulating land? — That question is fixed to a great extent bv 
the statute. The right of the land-owner to the soil extends to the north and south of the 
dykes, respectively, on both sides of the river. Previously to the passing of the Act of 1840 
there were several questions depending between the trustees and the land-owners. The 
question first came before the Court of Session, and then came by appeal to the House of Lords 
and the House of Lords held that the Clyde Trustees were entitled, for the purposes of the 
navigation, to the land which formerly constituted a part of the bed of the river. That was so 
decided, but there were specialties in the case referred to, connected with the title of the parties 
to the land which so far aided the general argument of the trustees, and the proprietors con- 
tended that the decision in that case could not rule the other questions. We were still involved 
m litigation with the proprietors in relation to the several [interests of the different, proprietors 
along the banks. As the general question, it was contended, could not be held to be fully adju- 
dicated, they appealed to Parliament; and the Clyde Trustees by the interposition of Parka, 
ment, during the dependence of the Bill of 1840, and with a view to get forward with the 
measure, consented to a medium course; and in regard to a large portion of the land-owners 
they made a compromise, by which the trustees were to be entitled to take the land within the 
ancient alveus of the river required for the purpose of their works on paying one-half of the 
price. 

632. Then, by that Act, I understand you that, the trustees gave up in fact their own right, 
to avoid opposition ?— They conceived that the opinions they obtained from lawyers were so 
doubtful that they could not find themselves justified in involving the funds of the navigation in 
expensive law suits; seeing the amount at issue was not very great altogether, they thought it 
preferable to make a compromise as suggested by the Committee on the Bill, and to give up 
the one-half of the price, whatever it might be. In consequence of this arrangement the Com- 
missioned of Woods and Forests came forward, and they said that if there be any compensa- 
tion due to private parties at all it was due to the Crown, and there is a very stringent clause 
inserted in the Clyde Navigation Act recognizing the rights of the Crown, and reserving en- 
tirely the claims of the Crown to the property situated within the ancient alveus of the river, 
brace the date of this Act of Parliament we have had several jury trials, in which the value of 
this portion of property has been ascertained. The trustees, under the provisions of the Act, 
consigned the value so ascertained as in a question between the trustees and the proprietors, 
lhe Commissioners of Woods and Forests appeared in the judicial proceedings, and claimed 
the price ol the alveus portion of the consigned land, and have been successful in these proceed* 
1T }S Si P omt °f fact the Woods and Forests are now in possession of funds to the extent of 
about 1/UUi, money so acquired, being the price of the one-half of the alveus adjudged by the 
jury as applicable to the interests of the proprietors on the footing of the statutory com- 
promise being effectual against the Crown. The Woods and Forests have said in our negotia- 
tions with them that in so far as regards the one-half which the trustees were not bound to pay 
or, hey would exact no price from the trustees, but only prevent private parties, in consequence 
o e arrangement in the Act of 1840, benefiting at the public expense by taking a price for 
land which the Woods and Forests conceive not legally to belong to them, because they contend 
th aVu lt T ^ oes not _ belong to the Clyde Trustees it belongs to the Crown. 

o 3. Do not those decisions that you have now stated, and the measures that have resulted 
from them, substantiate the right of the public, in the name of the Crown, to the alveus land, 
formeriy covered with the tide flow ? — I think they virtually do. 

4. If these rights of the Crown have been so substantiated, why did the trustees interfere 
to prevent portions of the dyke being removed, which were considered by the engineer to be 
beneficial to the navigation ?— Mr. Bald, looking to the state of the river, thought that that 
portion or. the dyke at Newshot Island might be beneficially removed, and he did suggest to 
We committee of management the removal of the dyke. Mr. Walker was not then consulted 
upon that point. The trustees, however, knew that Mr. Walker considered that dyke was by no 
means essential to the navigation. It is a half-tide dyke ; it did not present any material obstruc- 
uon to the flow of the tide upwards, the flood tide gets easily through that dyke and aboveit,and 
we nave the full benefit of the flow of the tide notwithstanding the dyke. The trustees are not 
solicitous of trying mere abstract questions of law with proprietors, and getting into disputes 
with la “ d °wn er s, if they can avoid it ; their policy is to live in peace with the landowners if they 
can, ana they did not think this was a question involving essentially the interests of the river, 
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and they thought it more suitable for a public body of trustees dealing liberally with landowners 
along the banks, not unnecessarily to try questions of this sort : and as it did not form a mate- 
rial portion of their works, they rather left, the matter in abeyance. There is no acquiescence 
on the part of the trustees, but they did not think it a question which justified them in goino- 
into a court of law. 6 ° 

635. Did not the resident engineer give it as his opinion that the navigation would be bene- 
fitted by removing that, and did he not actually commence by removing a portion of the 
stone?— He did certainly give his opinion, but the trustees were also advised by higher autho- 
rity that it was not essential. 

636. You say reference was not made to Mr. Walker; to what, occasion do you allude? 

I mean on that identical occasion reference was not made to Mr. Walker; but the Act of 
1840. only passed a few years ago, and we were quite familiar with the questions as to New- 
shot Island. We knew Mr. Walker’s opinion intimately. 

637. Did not. Mr. Henderson, the proprietor of the land adjoining, remonstrate with the 
trustees, and did they not, upon that remonstrance, or after that remonstrance, stop the pro- 
ceedings? — They did not proceed to try the question with Mr. Henderson in a court of law. 

638. Did they not prevent the engineer from going on with what he had begun? — Certainly. 
The trustees must not be supposed to have sacrificed the interest of the river ; because I would 
mention, in explanation of their instructions to the engineer, that they did not conceive it to be 
a question that justified them in raising unnecessarily a legal question with a landowner about 
a dyke not material to their works. 

639. Do you not consider the removal of every obstacle to the flow of the water upwards, of 
consequence to the general navigation? — More or less. 

640. Do you not consider it would have been the duty of the trustees to remove an obstruc- 
tion that might have given perpetual improvement?— In the abstract, I should say unquestion- 
ably it would ; but every case of that kind depends on the importance of it. 

641. (Mr. Hume.) (To Mr. Walker.) Are you aware that Mr. Bald, the resident engineer, 
began to remove a dyke on the west side, with a view of promoting the flow of tide in that direc- 
tion? — Yes. 

642. Do you consider that the removal of that, with the view of making the channel to the 
south side of the island, instead of the north, would have been beneficial to the general navigation 
of the Clyde?— If the change could have been effected from the north to the south side entirely, 
of course it was right to begin it; but it was extremely wrong in Mr. Bald to begin if, for two 
reasons, one was, that he had no orders to do it ; and another was, that at the very time he was 
doing it, he was doing an injury. Unless it was previously resolved to change the channel from 
the north side to the south side, the current of the river could not support a channel on both sides, 
and therefore, by removing the dike, and allowing the scour of the river to come into two direc- 
tions, in place of one, the effect was to allow the chief channel to silt up. The question will 
come, therefore, to this, whether the trustees of the River Clyde did wrong in making the 
northern channel the navigable channel, rather than the southern side. 

643. {Chairman) Are you of opinion that the trustees exercised a sound discretion when 
they prevented Mr. Bald from carrying on the work he had begun? — I am. 

644. (Mr. Hume.) Did they consult you upon that occasion ? — Mr. Bald was sent up to me 
I think about that time. I have a memorandum in my hand, which was made in August, 
1839, when Mr. Bald was present with me. These were instructions that I gave to Mr. Bald 
when he came up to me. 

645. Was he directed to put himself under your instructions? — He was directed to come up 
to me for instructions, that was in 1839. 

646. (To Mr. Turner.) Was that after his appointment as resident engineer? — Yes. 

647. (To Mr. Walker.) What is the memorandum ? — “Newshot Island. Mr. Bald thinks 
the question of the best course for the navigation here should be investigated ; that the south 
course would be 200 yards shorter than the present course, north of the island ; that there being 
a rocky bottom, is an objection in the south channel. Mr. Walker stated that the subject had 
been investigated by Mr. Logan, and that his (Mr. Logan’s) reasons, (Mr. Logan was the 
predecessor of Mr. Bald,) must have appeared to him (Mr. Walker) satisfactory, although he 
(that is myself) does not remember all. Mr. Rennie, and Mr. Telford, as well as Mr. Logan, 
having preferred the north channel, was adduced, as a proof of the north being the better. Mr. 
fats” k° wever -> a g ree( l in the importance of the matter, and to Mr. Bald’s investigating the 

648. After that interview between Mr. Bald and you, did Mr. Bald investigate as then ad- 
nsed ? — I think he did. 

649. Did he make any report to the Commissioners on the subject? — I do not remember 
^h^t report he made to the Commissioners, nor do I know the fact. 

Ac? ' ^ e . make any report to you? — I think not. 

hi ^k en ^ was left to him to investigate, do you not think the trustees ought to have con- 
S ^ , y ? U a ^ ter the recommen -dation he gave to them, that the channel would be greatly in- 
creased by adopting the south instead of the north ? — I have no doubt the trustees asked my 
opinion. J 

,. (To Mr. Gray.) Has not the Clyde been greatly improved and deepened during the 

* 6^4 ^ las been engineer? — Not materially deepened I think, 
nfth i. i 6 y ° U aware w h et her there is any increased depth of water in the harbour, or in any 
-Jo* below that opening of the river, since Mr. Bald’s appointment took place ? — Con- 
i orable, more particularly at Port Glasgow Bank ; the harbour is not much deeper. 

° r y° u prepared to show it is not much deeper. Has there not been a depth of water 
exceeding three feet along the quays ? — It is about two feet. 



The Lord Provost of 
Glasgow 
and Others. 
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The Lord Provost of 655. Do you speak from the examination of any other engineer, or from „ 

Glasgow Bald? — From what Mr. Bald has told me himself. P ort Mr. 
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Bald? — From what Mr. Bald has told me himself/ r "“ U1 -nr. 

656. Has he not reported in writing the depth of water that he has rained? Not 

657. (Mr. Chapman.) Does he not attribute it. to dredging? — The* deepening of tWvr 
is owing to dredging. (Mr. Turner.) The fact is the only soundings that have°been hi- ' f 
least the only soundings the trustees would be disposed to be responsible for in anv f Ken ’ at 
those taken at the time of the passing of the last Clyde Navigation Act. They then * ere 
sounded by a person in whom they had the utmost confidence. Those sounding were 
before Parliament, being taken with great care. Since that, period no regular soundin - 1 
been taken, and all that can now be stated as to the improvement since Mr. Bald If . 
engineer is just simply that the trustees have been exerting themselves to the utmost in 
every possible improvement ; they have been sparing no money that was at their dfeiS* 
accomplish this ; and Mr. Bald has been the instrument, under their direction insi * 
plishing that object, but he had little, more to do with it than I might be said to have 

the tire the m ‘ nUteS ° f the trusteeS) can 7 in g out resolutions, with a view to the improvement of 

Water's dtafonT ^ H ° b “ 5 e!iecut ‘ 5e officer ?—Hs has been superintendent onto Mi. 

659. Are there any minutes of the trustees directing him to remove the boulders f,™ 
pornon of the river?— At the .meetings of the Committee of Management Mr. Bali 
attended, and they do not think it. necessary in carrying out the details of the works to mZ 
minutes in all cases instructing Mr. Bald to do so and so. The course is this : I recollect fn 
instance, that Mr. Burns, who is one of the largest steam-boat owners in the Clvde on ’™» 
occasion complained to the Committee of Management that the bank at Port Glasgow LZ 
obstruction to steam-vessels, and he submitted to the trustees that Mr. Bald should send dom 
the di edging-machines, and Mr. Bald was instructed by the Committee, on Mr Burns’ 
motion, chiefly, to effect that improvement. It was done under the immediate instructions of 
T e ° f Mana g emen b emanating from Mr. Burns chieffv. 
bbO Take another example :-opposite the end of Newshot' Isle, where a collection of 
large boulders existed. Were there any minutes of the Board directing him to remove them? 

tMs w££t!! t0 th ® se shaa ' a ln ' he n T er ’ th ?y are generally brought before the Committee i, 
lus way. the members of the Committee themselves are constantly goiim up and down the 
ever, and meeting with steam-boat masters, and hearing complaints Is tS SfflTSI 

mttohrfo,.e h tV' IV c r ' 1 h? e “ B “ c j'““P lamls ">»*. one member or another brings the 
sha ™ ¥ Committee of Management. Mr. Bald is instructed, if there is a M 

£ St rir" ““ a a ^radging- machine upon it. I do not Imm- 

oci that Mi. Bald of his own accord, without some proceedings of that sort, or without list 

10 tlW ™ haS “ y work oTcorquefte 

taotientll nrf 1 1 B 1 U £ * sh , allowha would mention it, but the Committee goings, 

and’tltose who ~Tf "T ■ co, ” m ™ icati "g with the steam.hoat owners and mast* 
ana those who wue suffering from inconvenience of any kind, they, themselves are in the 

Ettent dheSV ^h 1 T" UmIer co " sid °ration of tile mornings, and tile engine* 
attention is directed to the most pressing portions of the river nccortUmdy 

—Latte, -tv hX a e "S ,,,eer raported annually, and from time to timS/to the Commissieneisf 
■L*atrei ly he has been reporting monthly. 

has“L P »v£l£^ s ! leWaafiretthC1,0llasllen0t bt8n inthe habit of raporting ? There 

inSm£V:: i t °aT der5la ” <1,hat . Boarl1 were ratt «- <W«ed by the anonymous kind of 
not 8 ta£thaXv , j ma ffu° r S '’ lpS ‘ 1,nn fr ° m wAten opiidon of Mr Bald?-1 d. 
dmer ntion h a, fm by “““y™ 0 ™ '"formation. I stated that matters of tot 

or *e P remmol of 1 , V? 6 ’a” 0 "? 1 ot a P artiaula f shallow, or the hank at Port Glasgov, 

mi£ TManaoem“ W t a ? hi “ “ °f S 0f, °' 1 came to ft 6 knowledge of the Com- 

T™ of a shin S S p,om persons who were suffering inconvenience from them. The 
brouXbl-Xc^ T“ plam t M ? » h 'P on a shallow.” That is immediately 

XtS swio.f r m , r’ “ d ,hey ask Mr - Bald h °w is this, you must send a machine t. 
£teme„JSr, t LJ 7 ■ * “ do ” anonymous information, but iron, to 

smtmentsoi parties suffering from the inconvenience. 

—No y °“ k “°"' 01 ™ y time ° f tlle B ° ard llavi "g forbidden the removal of the boulder.! 
SpreulVsithe wl ““ * it? «• * <*« mm)-* 

engineer fiiiiNoiie 'wlmtevelc ” tre asurer, tha power of interfering with the work of the 

668 fs^thtrif b f S em I ji ?y ed , t0 remove boulders !— They are. 
would an, war t„ h .’ ' TT *t m,el *rance to prevent that very work being mM «M 
espial, S i X b f ut . t h .ow ko came to give these instructions I cannot conceive. The only 

chases of land fl.5 i ; ° t ’ ,s ’ that I remember the trustees, in consequence of enormous per- 
SeTaUurvll y , d mada , for P“rpose of enlarging the harbour, and having l»d 
The trustees came h, rt, ! " °“ e * h T’ ? ■ bi ° k • thcy 1>aid “much as 5S,000£ under one rsali 
anticipated at the iK^d thel !“■ ” V' er y, hl!!,v 7 expenditure, and much larger than thjJT 

Finance Commits r. i 8 tr * a S wer , e 1,istltutu ^ ail d I know there were some members of the 
andlrememC uXi? X, Tf 1 c ™ cer ”e d ab o„t the inaneial condition of the trust, 
operations until thev «. ^ th ^ v u I lc ^ cr t ^ le ' r consideration the expediency of limiting their 

engagements * i“j? “T ^ T a drarly, as to their means of meeting tta* 

° ‘ recollect that I attended several meetings of the Committee, where these 
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thugs were (Wsed >"1842, ml Mr. Spm.ll being treasurer, and present at these meetings, TlxLml P Mcf 
I thmk. he is extremely likely to lava received some hint trom the Committee, that the expend!- GUurnn 1 
tore must be reduced as much as possible, and flat this writing must have emanated from some and Others. 



motive of that kind on the part of the Committee, by way of seeing that the trustees did not 
exceed the amount of their pecuniary resources. I believe that memorandum must have been 
banded to Mr. Bald, m consequence of a desire on the part of the Committee to proceed nru- 
dendy in die execution of the works. 1 1 

669. The object of my question was to ascertain whether any Minutes were entered bv the 
Committee of Management or Board, directing Mr. Bald to proceed to improve the river at any 
particular spot?— There may be Minutes in special cases ; Mr. Bald did not always receive 
his instructions in writing; in cases of magnitude, I think it is probable he received his instructions 
in writing. 

670. Have any of his reports respecting improvements for the upper part of the river especially 
been received? Do you recollect the Report made by him recommending improvements above 
the bridges? — I think there are several. 

671. Do you recollect any Minutes, or any measures taken in consequence of them, to carry 
them out?— I do not think it was m consequence exactly of Mr. Bald’s reports. He did report 
upon these operations, but I do not recollect any single improvement suggested by Mr. Bald 
taking place without its having been approved of directly or indirectly by Mr. Walker. I cannot 
trust my memory to state that any of these reports were adopted by the trustees. 

672. You say without being referred to Mr. Walker,— within these six years, after the plan 

was drawn by Mr. Walker for the improvement of the Clyde which Mr. Bald was to carry out 
as executive officer ; how often have you- consulted Mr. Walker ? — I could not trust my memory 
in stating how often. J J 

673. Have you ever onee. consulted. him? — Yes; Mr. Walker was consulted within the last 
three or four months about the erection of walls. 

674. (To Mr. Walker.) Since you gave Mr. Bald die plan upon which his operations were 
to be founded, how often have you been consulted by the trustees as to further improve- 
ments? Frequently as to improvements, but not as to the particular mode of carrying out what 
may be called my plan. But when I say “ my plan,” I am presuming too much, because it is 
due to an individual (Mr. Logan) who is now dead, to say that he had projected the lines of 
improvement before I was consulted by the trustees. I modified Mr. Logan’s lines : I came to 
Parliament with those. After that the trustees, without Mr. Bald, considered that the lines 
might be abridged within what. I had proposed. I went down on one or two occasions, and 
arranged the whole plan with Mr. Bald, and since that time, theparticular deepening I have not 
been consulted about at all. I believe- Mr. Bald acted under the immediate direction of the 
trustees, but the trustees, in order to save expense, have not called on- me, but in all their 
improvements upwards which had not been defined I have always been consulted. 

675. Is it your opinion that towards improving the Clyde all impediments to the flow 
ot the tide upwards should be removed as much as possible ? — Certainly not as to width, 
because to remove impediments to the width would be to bring the river back to what it was. 
before the improvements were begun at all. Perhaps the Commissioners are aware, and in 
tact it is now almost proverbial, that there is no river in, perhaps, I may say the world, that lias 
been so much improved as the river Clyde has been ; that when the greatest man of his day, 

meaton, was employed, there were only some three or four feet at the high water of a neap 
nde at Glasgow; that by following the directions of Rennie and Golborne, and afterwards 
leltord, which was to contract the river and to remove the shoals and then to trust to the- 
eshes of the river deepening the channel of the river, confining it in width, that in that way 
e navigation would be improved. That is the great principle that, has been adopted in the 
impiovement of the: Clyde, and it has been. done with very great success ; therefore to remove 
e “anks and allow the- tide to have its full range up again, would be- to undo all that has been 
one. The river, would naturally come back again to its former state. That would be the 
en ency, but I think that the perfection of the river Clyde is this ^ . that, a deep channel is 
ormea because the channel is uniformly narrow. It does appear to me that the river was 
Bia e too narrow, that Mr. Telford’s advice on that was to narrow it beyond what afterwards 
JPTh ?° beneficial ; butthat, like many other things, is done by degrees. If the river 
J e had been made at first as wide as the trustees now propose to make it, the depth of 
hi^ er T? “ 0t ^ aVG ^ een obtained, and the trade would not have come up the river which 
nre if 6 ™ ncw *° a revenue and to widen it again, because it will not support its 

ft cfT "hhout an annual expenditure in artificial deepening. When it was so narrow, 

reeo ’ neai ‘Jy support itself, but I have told the trustees that by this widening which I have 
67fWlir t0 ^ one ’ the Y must expect a considerable expense in artificial deepening, 
bed 1 <¥«**•) D°w much wider is the new widening? — I dare say the navigation will 

Vet ° U , e . at - was before. I have made it as wide as I think the. size of vessels require, and 
with n so . narrow 35 to. endeavour to make the tide and the freshes keep the river clear 
river H assistance - When I say the tide and the freshes, I refer to the lower part of the 
I hav -"f^ 6 alreacl y sa -D -that the upper part of the river is- the. effect of the freshes only, and 
only halfti re P ort that all the dykes in the lower part of the river ought to be made 
of thp - " i ?° 35 allow the tidal water to come up freely* but that in the upper part 

677 fM t le tic * e * s no conse( l uence - 

Pioieoti Have not part of the improvements in. the river been obtained by removing 

"Yes ^° intS * n th e course of the dykes on each side because they protruded into the stream ? 

78. Are we to understand that you do not object to the removal . of those portions of the 
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f dike that project and impede the flow of the tide, provided the width which you have conside *1 
necessary is maintained ? — Yes. 

679. During the last six years have not a great many of those projecting points which d'H 
give a direction and interfere with the tide, been removed ? — Yes, and the river widened, i a Q 
speaking now from information ; I had not visited the lower part of the Clyde professionally 111 

680. Are we to understand from you that you consider the improvements to have taken place 
mainly by dredging, removing banks, and taking away projecting points of the shore on each 
side that impeded the tide? — Yes, and narrowing the current of die river. 

681. At the lower part? — All the way up. 

682. Narrowing thereby to increase the current at these spots where it is shallow? Yes to 

increase the current within the part so narrow. 

683. And deepening the channel in those parts ?— Yes, but I am quite sure that somewhere 
in the records of the trustees, my opinion will be found, with regard to Newshot Island; and 
I at once say that I think it would have been, and will be almost a waste of public money t 0 
endeavour to stop up the present channel on the north side, and to make it to the south of the 
Newshot Island. I say waste of money, because the money required for it in the removal of 
the stone quarry in the channel would be very considerable. 

684. Do you consider that would be the principal objection to opening the southern channel? 
— The cost of removing the solid stone rock under low water, the deepening of the channel from 
end to end, and stopping up the northern channel ; and there is a length of two miles of property 
abutting on the present channel of the river, which would have to be stopped up. The owner 
of that property would, I conceive, have a claim to heavy damages, if the trustees were to take 
the river entirely away from his property, and give it to the property on the south side. 

685. Would not the southern channel if deepened, be a more direct channel for the naviga- 
tion than the north now is ? — It would be somewhat ; I think it would be about 130 yards 
shorter in a length of two miles. I really could not recommend the trustees ; I did not consider 
the merit of the south side to be such as to induce me to recommend the trustees to stop up 
that channel which Mr. Smeaton, and Mr. Rennie, and Mr. Telford considered the best, and 
Logan also, and to substitute the southern channel for it, and the northern channel' was 
approved by the Committee according to the plan at the time the Bill was in Parliament ia 
1840 ; but I would ask any one to say whether the difference is such as to justify my recom- 
mending a very heavy expenditure. 

686. You would consider it necessary to ascertain first what the absolute expense would be 
before you could advise it? — Yes, and I think I did, and I am now prepared to say that the 
expense would much exceed the public benefit, and the trustees would not have been 
justified in attempting it. If the section of the south channel made by Mr. Aird be correct, 
which 1 have no reason to doubt, the removal of the solid stone rock for half a mile in length, 
in order to give a sufficient depth, would cost ten times what Mr. Bald estimated for all °the 
work of opening the south channel. 

687. ( Capt . Washington .) Without making the southern channel a navigable channel, would 
it not be beneficial to take down so much of the parallel dike as would allow the tide to ebb 
and flow through it ? — I do not remember what the level of the parallel dike is, but if the 
question refers to taking it down, so as to allow the water to ebb freely up and down through 
it, then I do not agree with it, because as will he seen in a moment, if you allow the tide to ebb 
freely through the two channels, you divide the power and diminish the water. 

688. Suppose the dikes to be half tide or quarter tide by which you would secure in the 
one case the flow and have the benefit of the entire scour, and at the same time keep the half 
and quarter of the ebb in the proper channel, would not that be beneficial? — Yes, ana I rather 
think that is so. 

689. Are you able to state what your views are as to the possibility of further improvements, 

so as to deepen the water up to the quay at Glasgow to any extent? — I can only refer the 
Commissioners to the evidence I gave at great length, and which is printed, and to my report 
ln a ^ S ° ' n - which were transmitted to the Commissioners from Glasgow. 

690. I am alluding now to the improvements that have been made in the last few years; 
after these improvements, I ask whether any thing further can be carried on ? — I am not 
aware of any, it the trustees with Mr. Bald have been carrying on the improvements according 
to the plans that were agreed to by me some years since. 

t ^ V t ^ lere a l° n gltudinal section of the river Clyde from Glasgow to its mouth ?— Yes. 
1 would state that while I have been speaking Capt. Beaufort has been Irying the difference 
between the north and south side of Newshot Island, and he states to me it is only 87 yards, 
m place of 130 yards which I named. 

692. (Mr. Hume to Mr. Gray.) Why is the Glasgow Bridge Bill proposed to he recom- 
m «Qo *® da y ■ Some petitioners against it were not heard in Committee. 

byd. Do you intend to pay any money from the Clyde towards that bridge, because in the 
4bth clause it says that the Trustees are to give over above 8000?. How is that at all 
connected with the navigation ?— It is proposed under other clauses of the Bill that the naviga- 
tion shall pay a certain sum towards the erection of the bridge, in consideration of the piers of 
the bridge being sufficiently deep to enable the trustees to carry on the improvements which they 
have at present power from Parliament up as far as the Stockwell-street Bridge, and with a 
view of prospective improvements above it. 

694. Why should the trustees pay any portion of that which is intended for improving the 
navigation ?— Returning to the advice under which the trustees have all along acted, Mr. 
Walker reported as to these three bridges, in the month of September, 1844. He says- 

While the weir existed at the Glasgow Bridge, the StockweU Bridge piers were comp ara ‘ 
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f'velv secure ; but the removal of the Glasgow Bridge weir has rendered the sand which formed The Lord Provost of 

the bed of the river up to the Stock well-street weir liable to be washed into the deep pool (the Glasgow 

Harbour) below the Glasgow bridge, even if there had been no artificial deepening done to and Oth ers. 

form the upper harbour; and this deepening is in progress.’’^ It is the opinion of Mr. Walker May 7) 1845< 

that the deepening cannot go on until the piers of the new bridge are founded much more deep 

than the old one. The old bridge will fall if the deepening is carried on, and the river 

trustees deem it a fair and just arrangement between the two trustees that the river trustees 

should pay the additional expense incurred by founding the piers of the bridge sufficiently 

deep for this purpose, and also the expense of removing the weir from the Stockweli-street 

Bridge to the distance of 140 yards above the Hutchinson Bridge. 

695. Were not the foundations of that bridge strengthened a few years ago at a con- 
siderable expense? — In some degree they were strengthened. — (Mr. Walker.) The weir at 
Stockweli-street Bridge was strengthened under Sir John Macneil’s and my direction. The 
principal object of it was a complaint from the water company that it was getting too low, and 
allow ino - them to lose their supply of water. It was simply done by driving a row of piles 
across the river, and that was done under the order of the Court of Session. It was referred 
to us in consequence of a complaint of the loss of water from the water company, we reported 
our opinion, and we were ordered by the Court of Session to execute this work : that was 
done. The great object of it was to keep up the head of water for the water company ; but 
the weir also was strengthened, in consequence of the wash of water being so great that the 
piers were in danger. I would add, that Sir John Macneil and myself reported 8100Z. as a 
fair sum to be paid by the Clyde Trustees to the Bridge Trustees. . 

696. That they might have an opportunity of improving the navigation? — Yes. 

697. (To Mr. Gray.) Can you give us a copy of that order of the Court of Session, 
directing that they were to be run across the harbour ?— -No doubt it can be furnished by Mr. 

Turner (who had been obliged sometime previously to this to leave). 

[ The Witnesses withdrew .] 



Mr. Richard Hinde, \ Lancaster Quay Commissioners, 
Mr. William Robinson, J examined. 



Mr. R. Hinde and 
Mr. W. Robinson. 



698. {Chairman.) (To Mr .Hinde.) You are one of the Quay Commissioners at Lancaster? 

699. Are you authorized by the Commissioners to appear in their behalf? — I am. 

700. Are you a party consenting to the contract with the Railroad Company? — I am. 

701. Will you lodge a copy of the agreement with the Commission? — I will. 

702. (Mr. Hume.) How far below the lowest existing bridge do you propose to have the 
new bridge ? — 500 yards. 

703. How is that space occupied at present? — By wharfs and warehouses. 

704. What depth of water is there at these wharfs? — Not above 2 or 3 feet. 

705. What accommodation is there as a port to the town between the site of the proposed 

bridge and the nearest existing bridge? — The quay comes much below the old bridge, and 
continues below where the intended crossing by the railway now is. r 

706. For the landing of goods?— Yes; a considerable portion of that is used. The lower 
portion is not often used for the landing of goods. 

707. What kind of bridge is that to be? — Two arches. 

708. To admit of vessels passing under it ?— The level we have consented to take is 32 feet 
above the level of the quay. It will not allow vessels to pass up. 

709. ( Capt . Washington.) What compensation will the Railway Company give for the 
quarter of a mile of harbour they are about to take towards improving the navigation of the 
river? — The amount agreed on is 16, 5007. 

710. Upon what estimate is that founded ? — Upon an estimate taken for the compensation 

of the owners of quay property held under a lease, who will receive an amount of injury by 
depriving them of it, and in the construction of the quay. . . 

711. How much of that money will go to improve the navigation? — None. The original 
demand was 25,000Z. for the express object of leaving a margin for the improvement of the 
navigation, but which the Railway Company would not agree to. 

712. (Capt. Beaufort.) What was the general intention of the improvements proposed? 
What did they intend to do to improve the navigation? — Taking off shoals so as to make the 
river straight to a certain extent. 

713. What do they intend to do with the 16,0007.?— It will all go in compensation to the 
private holders of property and to the construction of a quay . 

714. What will the quay cost ?— Perhaps from 7000Z. to 10,0007. ; but I am speaking at 
random, for I do not recollect the estimates. 

715. Will the gas works have to be removed? — We conceive not. 

716. (Mr. Godson.) When the new quay is built, as your Quay Commissioners propose it, 

will that new quay afford the inhabitants of Lancaster as much accommodation as the present 
quay does ? — I should think it would. _ . , 

717. Lower down the river there is at present a quay called the New Quay. 1 wish to 
know whether the quay you are about to build under the Act of Parliament will or not be 
more commodious than that quay that you have got lower down the river ? Very much more 
commodious. 

718. Looking to the navigation of the river, in your opinion, as one of the Quay Commis- 

F 
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m.wSLZ* lhe COming ° f the railwaybe an y injury to the 

719. Your compensation being for the interest of private parties ; does the nassacrp n e 

l ail w ay cause any impediment to the navigation of the river, being a less navigable 
it was before for the general purposes of the tovvn?-The height o1‘ the bridges 
vessels to go under it, and impedes the navigation. ° a ^ow 

720. Does the impediment of it for 500 yards do any damage to the town? It rW *. ,■ 

property immediately concerned. ' < * 0es f° the 

721. And that you gave money to ? — Yes. 

„„ .M te1 ’ y° u have P a ’d y°ur compensation, is it any injury to any one?— Excent A 

corporation, who have a right to have vessels higher up. y except to the 

723. Have the corporation agreed to it ? — I believe they have agreed to it • T am 
pared to say. J ° 5 1 am not pre- 

hare 24 ’ (T ° Mf * Robinson ^ Do y° u know whether the corporation have agreed ?-They 

725. (Capt. Beaufort) (To Mr. Hinde.) Is there any reason why the railwav ehnuM « ^ v 

e?i" P ” S W - v^lto^sundenfUSn^tata 

would.' WlU ”° t that exp ° nse faI1 °“ the miIway com P an y. aad not the corporation ?_It 
ocMtsionaHy *200 Eui^(25C^tonf vessels that come up ? From 80 to 100 or ISO tons; and 

e JtkS, 1 ! th? 1 'f, il ™ y , C0 ”“W obliged to make their bridge sufflciently high and su«i 

ffitToX a SmT ZZ ***" VeSSelS *° S ° Up ' ** ' ,0Uld be 3 e-eattdvanuget 

[ The Witnesses withdrew .] 

Adjourned till Friday next, at 1 o’clock. 

Friday , May 9th, 1845. 

Present : — 

Rear Admiral BOWLES, C.B., in the Chair. 



Captain Sir Gordon Bremer, K.C.B. 
Mr. Hume, M.P. 

Mr. A. Chapman, M.P. 



Mr. Wm. Robinson 
and 

Mx, Edmund Sharpe. 
May 9, 1845. 



Mr. Godson, M.P. 

Captain Beaufort, R.N. 
Captain Washington, R.N. 



Mr. William Bobinson,) T 

and l -Lancaster Quay Commission 

Mr. Edmund Sharpe, f sworn and examined. 

— I ( lo Mr - Sobimon.) You are acquainted with the two proposed railways? 

ml • 

pa^fhenewl^T 1 ^ by “ y sirf ™"«J- '-None , they cannot possibly 

of Sh^wafe* 6 ° PP ° Siti0n ° f ^ MW br!d « e ? ~ Th ° '“wness of the arches, and the wan. 

;» wtntraTcZ&' h W r d '^ “ P ‘ ha 

739 tw c tv, , ^ ‘ Hot in the memory of man 

over the locks ; itdoes not alwayTreach' if' l0 ° kS 1 thi ° t * he tido Tery seUom if 8rer flow! 
J 'riverl^es. 686 ^ *“™ a ‘°» ed ,be « ow ot th » ‘ha. would otherwise have ran np 
wharfs must be built below if?— They mmt° f 1 ’ allwSy sllould 1:e approved, the new quays and 

harbour will be intericred°with? e Tehn^Vtlv br ’ d r° to l' 16 intended line, what extent of 

743. What si3 i , ould th, ” k all out 500 yards. 

vessels varying from SoTons'trioOanf 150 fon rn ° W?— ^ t P resent there are rario ” s si2es i 

744. Has any effort bom made „f ,2 ^ Ca “ naT, g atl! that portion of the river, 

other means? — There has • at t? 1 ^ 1S to ^ ee P en the Lune River by dredging or any 

745. Ate you aware “t, ^ some years ago. 

axn_; I was one of the committee 6 ommissloner s gave their consent to the new line ?— I 

on Wednesday 1 lastf een aDOtlll!r ®° ard eleCted since tho 2ai of May ' There was one elected 
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747. Has that Board come to any resolution respecting this bridge ? — I have not heard of any. Mr. Wm. Jlobimon 

748. Have the new Commissioners given any fresh orders ? — I am not aware of any ; they and 

are elected every three years, and Wednesday was the day appointed by the Act of Parliament. Mr .Edmund Sharpe. 
Mr. Sharpe can speak to the election, but there has been no confirmation of this agreement. — "T~ a 

(Mr. Sharpe.) I know the names of the Commissioners who have been appointed ; we have no ay ’ 
further communication with them. 

749. (To Mr. Robinson.) You were two of the old Commissioners? — Yes, and also two o.f 
the present Commissioners. 

750. ( Capt . Beaufort.) Have the new Commissioners met since their appointment? — I 

apprehend not. 

751. {Capt. Sir G- Bremer.) You, as members of the former Commission, have consented 
to the new line? — Yes. 

752. {Chairman.) Will you state a reason for so consenting? — We consider the railway 
p assin g in that direction would be more likely to be beneficial to the navigation and the town at 
large, than by passing in the old line as connecting the railway and the navigation nearer 
together. 

753. (Mr. Hume.) Do you take into account that it would stop the flow of water upwards, 
and might interfere with the depth of the navigation below ? — The whole of that question was 
considered, and the probability of benefiting both the river and the railway. 

754. In what way would the river be benefited, if the flow of the tide upwards was impeded 
by that new arrangement ? — It could only be impeded by the piers of the bridge. 

7 55. (Mr. Godson.) Is more than one pier to be in the river ? — Two piers in the river. 

756. (Mr. Hume.) What proportion of the water-way would those piers be, taking not only 
the middle but the side piers ? — (Mr. Sharpe.) Twenty- four feet. 

75 7. (Mr. Godson.) (To Mr. Robinson.) Have the inhabitants of the town of Lancaster 
held any public meeting respecting the crossing of the river, have they come to any resolution 
whether they approved or disapproved of it ?— 1 There was a large meeting, and a resolution 
passed approving of the new line by the. inhabitants generally. 

758. Was it a meeting called by the mayor, or was it a common meeting ? — A requisition 
was presented to the mayor, and he appointed the meeting in the ordinary way. 

759. Was it numerously attended? — Very much so. 

760. {Chairman.) In what way do you propose to compensate for the impediment that is 
thrown in the way of the navigation of the river, by preventing vessels coming, as they have 
hitherto done, up to the town and alongside the existing quays ? — By erecting new quays to the 
westward of the intended viaduct. 

761. (Mr. Godson.) Would that be done by you as Quay Commissioners? — Yes. 

762. (Mr. Hume.) Does the Company’s railroad propose any means by which the river shall 
be deepened? — I am not aware of any. 

763. (Mr. Godson.) Was any portion of the 16,5007, that is to be paid to you as Quay 
Commissioners, to be laid out in the improvement of the water-way of the river? — After first 
paying the compensation to the owners of property, and erecting the new quays, any surplus 
there may be will be applied to the improvement of the river. 

764. Do you expect any surplus ? — That is so uncertain that I am unable to state. I do 
not know what juries may give if parties apply to juries. 

765. {Chairman.) You have no certainty of any surplus? — No. 

766. (Mr. Godson.) (To Mr. Sliarpe .) I believe you are an architect? — Yes ; and the 
bridge master of the county. 

767. Being an architect and bridge master of the county, will you explain to the Commis- 
sioners what will be the effect, either for good or for evil, on the River Lune of this deviation? 

— I am of opinion that the Railway Bridge will certainly be prejudicial to the navigation. 

768. (Mr. Hume.) In what way and to what extent prejudicial? — In the first place, in 
regard to the flow of the tide unquestionably ; and secondly, in the circumstance of its cutting 
off all communication with the present wharfs, quays, and warehouses. 

769. (Mr. Godson.) Leave out the wharfs and quays, and assume, for the purpose of the 
inquiry as to the river- way itself, that new quays and new wharfs are erected by the 16,5007, 
we want to know what effect it will have on the water way ? — It will have a prejudicial effect ; 
the extent of that prejudicial effect it would be difficult to state. 

770. (Mr. Hume.) Is there any mode by which, in your opinion, the injury which the 
new bridge would do to the navigation might be compensated ? — By deepening the channel 
below. 

771. To what extent do you consider the channel might be deepened from the bridge down- 
wards ? — The whole length of the channel is 6 miles. The bed of the river at that bridge is 
10 feet above low-water mark. Any improvement, therefore, of the channel, must necessarily 
be a very considerable one, and attended with very considerable expense. 

7/2. Has any estimate been made of what the expense would be to deepen it from the mouth 
up to the bridge ? — Yes; a report has been given in, and printed, by Mr. David Stevenson, 
the engineer. 

77 3. What is the purport of that report? — It recommends the removal of shoals in different 
parts of the river to a specific depth. I would state incidentally that this report of Mr. Ste- 
venson, and the measures he recommended, were not carried out by the Commissioners. It 
was considered too great an expense, and the improvement of too uncertain a nature to be 

undertaken. 

774. What Commissioners do you allude to? — The old Commissioners. 

775. What is the date ? — .The date of this report is the 14th of December, 1838. No 
measures have been taken upon that. 

F 2 
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776. Tell us what his recommendations were? — To deepen the river. I am unahl 

vir. 7 afcSm*™ y° u t0 what extent > but 1 thi,lk ^ an additional depth of four feet in the whole cm,*, t 
Mr .EdnrnndSharpe. river . , s p ea k rathw uncertainly on ^ ; nt _ ^ the tota , e £'?£'“»• of Ul, 

May 9 , 1845. P u T ose is 13,200/. * incurred for that 

777. What depth would that have given you at the new bridge now, at the site of the h ■ a 

proposed to be erected, if it were carried out ? — A total depth of 16 feet at hivh % 
ordinary spring tides. ® ater °‘ 

778. What is your highest depth now at spring tides ? — I think about 12 feet but T i. 

with uncertainty upon that point. 3 speak 

779. Would that depth which is contemplated suit the commerce of the district ? 

limited extent. a o a very 

780. What further depth do you contemplate the commerce of the district would reouire) 

At least an ordinary depth of 20 feet at ordinary spring tides. * 

781 (Mr. Godson .) Is it possible to have more than 20 feet up at the new bridge?— I a 
not believe that tile present river is capable of improvement to that extent, because the exneZ 
Commission en0rm ° US ’ 11 * t0 Stat ® ^ ° ther measures havre been contemplated by the 

782. (Mr. Hume.) In preference to deepening the whole channel? — Yes. 

783. Has there been any report of any engineer to that purport ?— No report has been made 

or any expense incurred, or any measure taken with reference to them in consequence of the 
nope of the Commissioners that they would be able to derive important and valuable informa- 
tion from the Admiralty as soon as they became possessed of the plans that. Caotain Denham 
has been preparing of the bay and of the river, and they considered it therefore ri^ht to susnenH 
any operations. * r ouu 

, Tbere bas not b een a complete survey taken for many years?— No. This survev has 
had the effect of satisfying many of the Commissioners that the improvement of the present 
navigation is hopeless to the extent that is necessary. ° 

785. ( Ca.pt . Washington .) Without Sunderland Point is there any impediment in the navi, 
gation to the entrance of the river?— The whole of the outer navigation from Sunderland Point 
to the actual mouth of the river is so full of difficulty in consequence of the lar°- e extent of 
sand op each side, without any means of protecting the channel, that I apprehend the construe- 
tion of any works to maintain the channel in that portion of its length would be infinitely more 

have *° inour ror the whoh -V* « „ J mfa 

v Has there teen any plan in contemplation for improving the navigation?— 

f “J. 0f Lancaster projected * deviation of thS course of the river 

RnTsIdTh “V \ L ilai ,d It Area through the pemnsuia ofland, which lies between Morecambe 
±say and the Island Salt Area, westward near the old mill. 

Ill' r (M r a ° ison -'> ' Vhat distance is that?— Two miles anti a half in length. 

788 Is the country Hat or hilly ?-The whole of the country lying between the two points 
2 high l^rinTtidei eXCeptl °" ° f 100 ° r 200 J ards - “arcely above the level of high water mark 
too 85' Hume.) Into what depth of water will you come in ?— Twenty-Four feet at low water, 
would 'the So a Tr P ,L“ d °"' n *? Po ' ll “ >n ? in S- whlch 7°" i,ave stated could be carried out, 
Sf' “* ‘ oP “P‘° Lancaster be such as to compensate fully any im- 

foHt Attb bridge by the new radroad would throw ? — It would more thau compensate 
beULe^f the wbol ’ d ?f? d8 ’JP™ h0W th8 9 uesti °" ia P“* as to how it is to be answered, 
Tf 5“ river were to be blocked up, and the whole of the river 
Mmadl hm'f?l7 ther ? 5°“ ld be no question that it would be most ample com. 

be found ’verv 1*! "S “ UtSe f 6 nver be maintai “i a ” d the difficulties of diverting it 
na„M„r/of S lT’ °r I," 1 re e ard *° compensation for rights and privileges, and in® a 
deSrad St no, J S'® 6 al ' e b f lak ? i ” t0 account, !t is impossible to say how far the 
100 000? might bo money the advantage to be derived to the town. Probably 

addition to that, a very large compensation 

amounting to 20,0001 or more to the iandownem and for severance. 

parties' who»'S'lo D ° ro ?. m , e “ to bf understood now as speaking of the compensation to the 
tioS7henmSE r ? dtake a .” d trough ?_Yes ; before coming tea determina- 
mation tlui Cantain T 1 b ^ K ^ 10 . 11 ^’ tbe Commissioners would be guided by the infor- 
St aler Si D SS” tbe Admiralty may supply. The other project was not to 
Lancaster bv means nf r^l^ 118 0d “‘ ra b le sea channel into immediate communication with 

792 m, S” t w and d “ ks ““tactetl at Poulton. 

and tL^i'stSmwW 0 ? .”7 as3 ' ,st “ that project of having quays at Poulton, 

793 (Cant 7 ,',,, ,r, , ancaster I cannot conceive that it would have any effect upon it. 

794 “t Glasso " at a 'l • — Ves. J 

Lancaster^ ' ^ e w o e of that portion of the shipping which is unable to get up to 

constmct«l h by d the2! d ° CkS WOnS To Lancaster Quay Commissioners, they were 

79^: I? 1 , ? av , e y 7 1 plac f ^‘“ding railed the New Quay ?-Yes. 
town ?— Yes P ° l aIK Iri r § oods a nd where ships stop when they cannot get to the 

docks antUiie' ttuvn^T^ ^J lat . 1S a! 16 conlmun i ca tion you have now between the Glasson 
the Lanclter and 1? Ranter ?-Not only do we make use of that harbour of Glasson, but 
line from Preston I ” °7 al Cc, , m P a “y ha,e a branch from that harbour to their main 
Lancaster, and a very large quantity of goods are brought on that 
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canal up to the town of Lancaster to the north and down to the town of Preston to the Mr. Wm. Robinson 
south. and 

799. (Mr. Hume.) What class of vessels came to Glasson? — All vessels upwards of 100 or ^ .Edmund Sharpe. 

150 tons burthen. 

800. What is the largest vessel that comes there ? — North American timber ships. May 9 ’ 1845 ‘ 

801. What ' s the largest that has ever gone into Glasson ?— I cannot answer the question. 

802. (Mr. Godson .) What is the largest that has come up to Lancaster? — Not more than 
280 tons. 

803. Was this branch down to Glasson originally made to the canal, or was it a branch 
made to accommodate the town of Lancaster ; was it a part of the canal, or has it been made 
of late years ? — It has been made of late years. 

804. Was it for the purpose of bringing goods that had come from ships that could not get 
further up the river to the town of Lancaster ; you unship at Glasson, and then come by the 
canal up to the town? — Yes, both to the town of Lancaster and the town of Preston. The 
traffic to the town of Preston, I fancy, is considerably more than that which comes to the town 
of Lancaster. 

805. Does that come in through Glasson ? — Yes. 

806. Then the branch canal was made for the double purpose of coming to Preston and 
bringing the goods up to Lancaster that could not come by ship ? — Yes. 

807. For instance, if a 400 tons vessel came to Glasson and could not come further up she 
unloaded, and then the goods came by the canal ? — Yes. 

808. (Mr. Hume.) If the river Lune was deepened agreeable to the estimate, four feet at 
least all the way up, would that bring the goods that are principally required at Lancaster by 
the river ? — Before answering that question it is proper to state that we anticipate a very con- 
siderable increase of our traffic ; that a line of railway is projected to the town of Lancaster, 
which will be brought into immediate connexion with our port; that that line of railway will 
enable us to deliver the whole of the produce required in the West Riding of Yorkshire, at one 
half the price of tonnage charged at the present time from all other ports of Lancashire. There- 
fore, in order to answer the question properly, I should state, that with that expectation of 
traffic, I am quite certain that nothing like that additional accommodation would answer the 
purposes of the port. 

809. (Mr. Godson .) Do you mean four feet? — Yes. 

810. (Mr. Hume.) Looking at the present existing traffic between Lancaster and the sea, 
would that additional depth of four feet be sufficient ? — I should be inclined to doubt it. 

811. ( Capt . Washington.) What was the original sum demanded by the Quay Commis- 
sioners, as compensation of the Railway Company ? — 25,0007. 

812. . Was any portion of that intended as compensation, with a view of deepening the 
navigation ? — Decidedly. 

813. How much? — 10,0007. 

814. (Mr. Hume.) Were you a party to that estimate? — I was. 

815. Do you consider, then, that if 10,0007. was paid by the Railway Company, the injury 
which the new line would do to the navigation might be compensated by that 10,0007. in esta- 
blishing dredging vessels, and otherwise clearing the shoals? — That is precisely my opinion; 
at the same time it is proper to state that the agreement has been definitively entered into with 
the Company by the Commissioners, against the voice of a minority of those Commissioners 
accepting 16,5007. 

816. Has any protest been entered in the minutes of the Quay Commissioners against 
taking the reduced sum, instead of requiring the amount which was originally demanded, in- 
cluding the improvement of the river? — There has not. 

817. What was the division ? — I cannot remember. 

818. Was there a considerable number? — I think there was only a small minority. 

(Capt. Sir G. Bremer.) Did the Railway Company refuse to pay the 25,0007. ? — They 
1™’ 1 may state that the public meeting called in Lancaster had a considerable influence on 
the Commissioners of the Quay, in coming to the determination to agree with the Railway 
Lompany for the sum of 16,5007., which would simply put them in the same position in which 
they were before the railway came. The opinion of the minority was very strong, that that 
aot sufficient compensation for the injury that would be done to the navigation. 

o-u. [Capt. Washington .) Are there any sailors among the Harbour Commissioners at Lan- 
caster? — Yes. 

of^-How many ? — I think a majority are either connected with shipping or actually owners 

a 822. (Mr. Godson.) When you state that 10,0007. would compensate for putting the bridge 
10 flflni wan * .*° know whether you mean that the bridge would cause an injury requiring 

’ * ^repair that injury, so as to leave the river as it is. Do you mean that 10,0007. 

• ena ble you not only to remove any injury that arises from the bridge, but to do other 

provements that ought to have been done long ago ? — The Commissioners consider (those 
in this respect, I represent) that, as the Railway Company would save some- 
of tl v to 30,0007., the port was entitled to the whole of that saving by the deviations 

laid 6 pro ! ided the sum, whatever it was, that exceeded the amount of compensation was 
bee ° Ut IQ - improvement of the river. The Commission is dissolved, and a new one has 
thos a ?^°' ntad ’ We were sent here to represent the views of the old Commission. I believe 
,j es j Vlews w iU he found to be considerably changed ; that they will be found to be a body 
persn 0US - caar y'. n g out an y improvement which may be suggested by the Admiralty or other 
bar? l‘ S 10 aut n° 1 ‘i t y 5 and I believe they agree with me in the feeling that, if according to the 
16 500/ at , P r ® sent existing between the Commissioners and the Railway Company, namely, 

• should be paid by the Railway Company ; and a further condition insisted on, that 
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Mr. Wm. Robinson the bridge should be raised to such a height as to permit access to the present cm l 
and vessels of 100 tons burthen, that would be found to suit all the purposes of the w ^ • 

Mr. Edmund Sharpe, en ti re ly to satisfy the Quay Commissioners, and the best for the interest of the port. D ’ ^ 

Mav 9 , 1843 . 823. (Mr. Hume.) Without any money whatever towards deepening the river? CertV l. 

I consider that the whole of the 16,500?., if the bridge be so raised as to permit acces- 
the present quays, would be available for the improvement of the harbour. 653 to 

824. Can the bridge be so raised, consistently with the level of the railwav ? T „r,„ ■ 

there is no difficulty. J ' Conceire 

825. (Mr. Godson .) For how much money ? — From 5,000?. to 10,000?. in addition to 

present cost. “ e 

826. (Mr. Hume.) In case of raising the bridge to admit of communication with the exiii 
quays, and render new quays unnecessary, what height will be required? — I beg to refer" tn 
Commission to Captain Denham. 

827. If the height of the bridge should be raised to that point which you have intimated d 
you consider that the 16,500?., as agreed on, would then be sufficient to clear out the navioali ■ 

of the Lune, and render it navigable for vessels of 16 feet, up to the bridge? It exceeds b° 

3,000?. the amount of Mr. Stevenson’s estimate for doing it. ^ 

828. Consequently, you would consider that to be a fair margin to carry on the works’— 
Precisely. 

829. (Mr. Godson.) Supposing the Railway Company to keep to their old line, and do not I 

contribute a penny, have you any fund by which you can deepen the river yourselves? Yes 1 

830. What do they arise from? — We have a debt of 4,100?., but we have the tolls, &c 
upon which we can borrow, probably, 30,000?. The Railway Company that I have spoken 
of, before, coming to the port, are anxious for improvements of the port, and would no doubt 
be ready to assist us. 

831. (Chairman) What is your average annual income from toll? — I speak withuncer- I 
tainty on that point, but it is about 1200?. a-year. 

832. ( Captain Sir G. Bremer.) What is the railway to which you have just alluded?— The ' 

North Western Railway, which comes direct from the West Riding to the sea at the port of ■ 
Lancaster. r 

833. (Mr. Hume.) Through that do you expect a great increase of tonnage to pass?— Yes. 

834. (Mr. Godson) Are you connected with that railway? — I am. 

835. What are you? — I am the secretary of that railway, which was projected mainly with I 
a view to the improvement of the port of Lancaster. 

[ The Witnesses unthdrew .] 



Mr. John Swift 
and 

Mr. J.JE. Eirington. 



Mr. John Swift, Solicitor to the Lancaster and Carlisle i 

Railway Company, I . 

anc j l sworn and examined. 

Mr. John Edward Errington, Civil Engineer, j 

[Major Maclean, Chairman of the Lancaster and Carlisle Railway, and Henry Howard, Esq,, 
of Greystoke Castle, in Cumberland, were present.] 

836. (Chairman.) (To Mr. Swift.) You are aware of all the circumstances connected with 
the proposed deviations from the original line of the railway? — I am. 

837. The Commission is apprehensive that that new line will produce considerable impe- 
diment and injury to the navigation of the Lune ? — That is, perhaps, very much an engineer- 
mg question, upon which I may not be so well qualified to speak as others ; but we were led 
to a contrary conclusion by an application from the town of Lancaster by a memorial winch I 
hold in my hand, and in which the great advantage to Lancaster is represented very strongly, 
and the great disadvantage of constructing the line in the direction in which it was at first 
authorized. 

838- The proposition came from the town of Lancaster to the Railway Company ? — Certainly. 
. . 1 hen was there a proposition made from the town of Lancaster to the Railway Com- 

missioners for compensation, by which they might be enabled to build new wharfs and also to 
deepen the channel? — Yes, that followed from the Quay Commissioners. The application 
was Irom the town to us, and that brought us into communication with the Quay Commis- 
sioners, and tile Corporation and the Quay Commissioners asked for a sum of money; con- 
sequently an agreement was concluded for a sum of 16,500?., a portion of which money was to 
e applied, as was stated to us, to the improvement of the river, and another portion to the 
restoring ol wharfs below the new intended bridge, and to the compensation becoming due in 
that event to parties having property above the bridge. I should state that that memorial is 
^ Ong , Othci ' 1 P erS0nS) b y 1,ine of the Quay Commissioners. 

»dU. What date does that memorial hear ’—Lancaster, 26th of June, 1844. 
o,o 5j£ ned by mne out of how mau Y Commissioners ?— Out of 16. 

™ (tftain Washington.) You speak of the former Quay Commissioners ?— Yes. 
odd. (Chairman.) The Quay Commissioners are elected tricnnially ? — I believe they are- j 
o d in my hand a list of the names of the persons. I have no personal knowledge of their 
otnee as Commissioners; but this was given to us as containing a list of nine gentlemen who 
were Commissioners. ° 



44. Did they sign it? — Yes, and a separate paper was given showing they were Commis- 
Stoners. I should state that at the public meeting which was held before the agreement tffl 
concluded, which was largely attended, and a report of the proceedings of which I hold in «T 
hand many gentlemen attended also from Lancaster, and among others Mr. Greene, the 
member tor the place, and he appears to have taken a part in the discussion in favour ten' 
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" d * tan Mr. M, ** 

$ i— ^ - *'■'■*»«** 

gslion mil be improved by the bridge being brought below the town imtod tf T .£? "T K W », IMS. 

town !— I think not. It was spoken of at that meeting, as for the nmrnot n„ “ ■ W ° Ile 

offecting a design so beneficial for the town of Lancaster, and so conduoira to th ! ’“'® a " d 

hade and navigation and the good of the public. That is stoned h„ R b ‘ l| le """lease ol 

E. D. Saiisbuiy, Thomas H. Higgins, John Lodge, w'ffiaXcton ^ 

816. You have stated that the money to be possessed to b 1 , . . 

navigation i-Partially. J P“ ss “sed was to be employed in improving the 

847. What portion of the money to be so employed ?— We never mourned 

848. Was any greater sum than 16,000?. required ?— Original k i , 

849. Was any written application made to you, and did if stat/for whlTn^^' v. 

sum was wanted ?_I have no recollection of a bitten IStio, ■ llT?™ ^ hu W t 
were made, but to none of which, to my knowledge was anv nartien’lai. b communications 
money mentioned. * g ’ wa. any particular apportionment of the 

s T t °l 7° Jy 

fc fiver, but we did not inquil what potion PP ’ y ‘ pOrtt0 “ ° f “ 10 the mprovement of 

ikf^^ «ta objects that compensa- 

“,“ ipordo,iof r^^ 

fthetSrv C Uld be ^>0- £ta 

compensation to enable the navigation to be compensated b^dSncnto preI>ar ^ to . m We any 
«d from your bridge 7 We 

paid a very large sum. 1 P ° *mww, exce P t that we consider we have already 

to ** *• bridge, which is now 32 feet, to 

tlwihlbricte s ° ffic ,i ent *ta *• proposition came of building quays 

ofSO feelSraSle feT 3 ™ “^i! 1 " bndge ? ~Cf riainly; but I fancy I heigh. 

857 riVTi- rl, cuca ^ e > any height gi-eater than our present height. ° 

is to cross the Lu*'so b\ Ml ’' , Ernv tf m -> Wllat is ‘ho objection to raise the bridge where it 
"•tacto tt n!fb fy - he TO “ ls that now UM <*“ W 8 above that space to 

jatj tawrsfeuHn^b"^" 0 " “ "T® We !hould "aver have entertained the pro- 
expense as that would involve^ fm^Jh^ to . chau g e ( . OL ' r llne > lf we had contemplated such an 
stances, it would be an enormouf P 0 T Mtl “ n °* the ground, and various other ciroum- 

ttmld be all hut impraeticohbf^ P 3nse ; 1 ?“ mot slate at tilts moment how much, but it 

WJge was formerly P plaeed. ^ °“ neCted wlth our P''°j ect . and the position in which our 

I up de ° F y ° U 7r- S ° Higed t0 ”** the *>'%> to die height of 
a' ^ M ° 8 ‘ gl ™ “ p JOm ' "" ““ •“vS- a "d prelr the 

kiagtWr'oftTlaZtlrr'l 01 ’ , would ,he railwa y ba filing to give. 

"let; the deepening of tl/d^V b !i “¥ h .,“ t ! ley please ‘“wards the improvement of the 
bridge may gmfl-^fMr al^T-Tb’ 6 b /- dg< ; downwards to compensate for the impediment 
fea asked by the Oei f™ ^ Ihe fau ’? t way t0 ""swer that is, supposing we had not 
^ n villiogtopaythe Lrtb.?”l' SS10I,erS *° g f Ve a “ y specifio mm to diem, we should have 
We tendered whaf?s to h Were dama «“>8:- warehouses, for instance ; and then to 
860. What would the! P Pe ! to “ ontl ' ,bute towards the improvement of the river, 

3 ™ifordredShl “ amo “ W?-The otdy sum ever spokei of to us was 20007. or 
8 61 - CM? ? rf S S ver ‘ a "d something of that sort. 

« aside alto^ S “ P ^ to®.* 1 ” TT 10, ‘ t bel,rem y0U and ,he Quay Commissionera 
ate ,He people whL, i 'j“ d ,, p 1 J°" had now to form a new agreement, that is, to compen- 
pattrng down the two ■ .7°" bad taken, how much would you then be prepared to give for 

W I U w.tS' if 1 ” ,h he TV l~ Tha ,' perhaps is m “‘ te for lhe D ' r “ t0 " i to “"ridS 

***** any 8um N Xl ha J ^n asked to give 20007. or 30007., or 25007. (we were 

. 862 - SupposinAw ! should Probably have been disposed to do that. V 

JS«» the damao-e We !’ e se . t aside altogether are we then to understand that you 



a ,i- , .. Witnesses withdrew. ~\ 

Adjourned fall Wednesday, the 21st instant, at 10 o’clock. 
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MINUTES o/EVIDENCE taken before the COMMISSIONERS 



Wednesday , 21 st May, 1845. 



Present : — 



May 21, 1845. 



Captain Sir GORDON BREMER, K.C.B., in the Chair. 

I Captain Beaufort, R.N. 
Mr. Godson, M.P. 

Captain Washington, R.N. 



Mr. Hume, M.P. 

Mr. Chapman, M.P. 

Mr. Airy, Astron. Royal. 



Capt.HJH. Denham 

R.N., F.R.S. 



Captain H. M. Denham, R.N., F.R.S. examined. 



863. ( Chairman) You are a Commander in the Royal Navy?— Yes. 

864. How long have you been engaged in the surveying service ?— Thirty years. 

865. Will you state the parts of the coast of the United Kingdom that you have surveyed! 
—I assisted to survey the Channel Islands (Guernsey, Jersey, Alderney, &c.) I acted as 
chief assistant in the surveys of the English and St. George’s Channels, from the straits of 
Dover to the edge of soundings; the coast of Ireland, from the Shannon to Belfast, including 
Beerhaven, Crookhaven, Valentia, Baltimore, Glandore, Cove of Cork (entrance), Youghall, 
Waterford, Carlingford, Strangford, Ardglass, Belfast, Copeland Isles, Lame ; on the English 
coast, Falmouth (sound), Helford, Manacles (reef), St. Helen’s Pool, Scilly Isles, Skerries, 
Start Bay, Salcombe, Plymouth Sound, Dartmouth. I have conducted the surveys of the 
Bristol Channels throughout, including Hartland Quay, Cloodly, Barnstaple Bar, Appledore, 
Ilfracombe, Minehead, Watchet, Bridgewater, Kingroad off the Avon, Cardiff, Newport, 
Chipston, Swansea, The Mumbles, Llanelly, Estuary of Bury, Carmarthen, Tenby, Milford 
Haven, Solvach, St. Bride’s Bay, and Lundy Island; coasts of Lancashire and Cumberland, 
with the Dee (to Chester), Liverpool Bay, and Mersey ; Morecambe Bay, including Fleet- 
wood, Lancaster and Piel a foudra; The Dud don and Ravenglass Estuaries, Whitehaven, 
Workington, Harrington, Maryport, and Douglas, Isle of Man. 

866. In your survey of the River Lune and Morecambe Bay, did you examine the river anl 
hjIvVi a view tn thp improvement, of the nort of Lancaster ? — Not with that view, but to 



hay with a view to the improvement of the port of Lancaster 
the general development of the bay. 

867. Have you formed an opinion upon the subject? — Yes. 

868. Will you state your opinion? — Taking the Lune in its present outfall, we trace it down 

a sea-reach, through sands of four miles depth, obliquely to the flood and ebb-tide sets. As 
soon as I found what really was the shallowness and tortuosity of that sea-reach channel, it 
struck me as a hopeless case the maintaining the exit of the River Lune in any course that it 
had hitherto taken to itself. While such was developing itself, I found (where the region was 
considered as blocked up by sands) a hitherto undefined retention of tidal water or arm ofth 
Irish sea with very slight interruptions, none of them, with one trifling exception (Low Scare , 
rising nearer the surface at low water than 18 feet, reserving 20 to 30 feet depth at the Old 
Scare, called Poulton Ring, on the northern side of Hey sham promontory. Since thennj 
attention has been called to the possibility of reviving the trade of Lancaster, a project I hare 
scrutinized, and there certainly is a capacity of water available at all hours of the tide witn 
pretty nearly a straight course from Lune Deep. . 

869. In order to establish a harbour at Poulton Ring, you must cut. a sea passage nearly 

north to communicate with Lancaster? — That is only supposing a water-borne transit in con- 
nexion with Lancaster desirable, but it does not follow that any of the river water is require ^ 
create or maintain such a port there. Railway connection might reasonably suffice, an 
should be well weighed whether the diversion of the river water might not be mischievous 
the formation of such harbour. , , 

870. (Mr. Hume.) Do you propose to cut a new harbour at Poulton, and to carry tnajf 
to join the Lune at Lancaster, or do you intend to use the railroad ?— -All the purposes 
harbour, and ready tidal connection with Lancaster could be effected without interfering 
the Lune at all. 

87L What is the distance? — Two miles and three-quarters. . ,u 

872. Will that bring you to Lancaster itself? — Not to Lancaster itself, but oppo 51 

warehouses on the north side of the river, where the Carlisle railroad crosses the , 

873. You mean the one that is to cross below Lancaster ? — Yes, a canal might be o 



from the river for the purpose of transporting ships to the basins, which might be ® reate ^^ f 
the northern side of the present river. Whilst the transit of passengers and h|M 



packets and coasters would take place by railroad in the easiest possible way, being so 
distance. For the purpose of passing ships nearer to the Lancaster warehouses, an P . ^ j 
them in any future basin on the north side of the river, the canal connection for s ip , 



be desirable, and easily arranged. Turning the Lune altogether I do not see the 
of, perhaps better that it should not, for the sake of the harbour that is to be 



De lonuw k 

recollect the silt which it is charged with. The only inducement to turn the -Lune ^ 
the saving of all the land that the estuary now presents at low water. For the P u T^ e ^ 
new harbour, I would say that the desired breast-works being built on the OM aB j 
would be no assistance required, except a canal communication to feed a loc 
transfer cargo by flats ; and if found more desirable, to transport a ship with her ca g 
the town than to unship it and pass it on by the railroad. ■morove ^ 

874. Do you consider the latter course for trade preferable to any endeavour to i P 
navigation of the Lune as it now is? — Certainly. 



Printed image digitised by the University of Southampton Library Digitisation Unit 



appointed to inquire into the STATE of TIDAL HARBOURS. 



41 



875. Have you examined the different parts of the Lune, descending from Lancaster to Cant II M Denham 

Glasson?— Minutely. _ R.N., F.R.S. ’ 

876. Is it in your opinion capable of being deepened so as to admit vessels drawing 16 feet 

water up to where the new bridge is to be ?— Certainly, anywhere between Glasson “dock or Ma y 21 > 1845 - 
Sunderland Point and the new bridge or viaduct. It is quite within engineering practice of 

beinc deepened and straightened. ° r 

8 77. Have you formed any opinion as to the expense which would be incurred in removing 
the impediments, so as to deepen it to the extent stated? — I have not. It would be not merely 
deepening, but the greater part of the expense would be in forming directing walls and em- 
bankments to preserve it. 

878. Have you formed any estimate of the expense of the connexion by canal from Poulton- 
le-Sands, southward, up to Lancaster ? — I have a conjecture like 130,000/. to create the 
breast-works, basins, and canal connexion. 

879. What would be the expense supposing no canal were formed, but the quays were 
made at Poulton and the conveyance left to the railroad ? — About 100,000/. The greater part 
of the 130,000/. would be in constructing the breast-works, piers, which would be nearly half 
a mile in extent to embrace the whole rise of tide and the excavation necessary to form a 
tidal basin. 

880. Do you mean a basin for vessels to lie in ? — Yes. 

881. In what depth of water then would vessels enter at Poulton ? — Where the pier-head 
would be projected, a few yards only beyond the present low water mark, there would be 
12 feet of water without any deepening. The excavation within would have to be wrought 
to a depth of 14 feet to attain a layer at low water level, but no deeper, on the eastern aspect 
of the breast works, an enclosed float should be formed with lock-gates, to avert the possibility 
of a mere tidal basin filling up again ; vessels arriving at half-flood would lock into such basin 
and docks. 

882. {Chairman.) With regard to the facilities of navigation are you of opinion if there was 
a harbour at Poulton and ready access from the sea, ships would be enabled to get up there, 
and the vessels might be discharged, avoiding the delays and sinuosities of the river Lune?— 

Yes. I may remark that I have known ships drawing 16 to 18 feet water, bound to Glasson 
dock, detained five and six days, ! waiting for the spring tides to lift them over the four-mile 
sea-reach and bar. 

883. ( Cant . Beaufort.) The whole of that opinion is formed upon the supposition that that 
harbour will remain ? — Yes. 

884. Have you compared your survey with the ancient charts, and found no great change 
has taken place in the extent of those sands? — The only reputed survey that I have heard of 
I caught a glimpse of to-day. I have not yet compared it side by side with my survey of 
1844 now on the table, but I would say that, considering that survey was projected in the 
year 1826, only 19 years ago, it could not have represented the features of the banks at all at 
that time from the immense difference that appears. 

885. From the reports of people on the spot have those sands advanced or not ? — They 
have not. There has been a change of the Kent from what I now call the False Grange 
Channel. The Kent diverged to the southward in the year 1838, breaking through into what 
is now called the N ew Grange Channel, presenting the Victoria opening. 

886. (Mr . Hume) How high does the tide flow up the Kent river? — Within half a mile 
of Levens Bridge, beyond Milnthorpe. 

887. How many miles is that from Poulton ? — Twelve miles. 

888. Is it navigable to that extent? — An occasional flat gropes up to Milnthorpe, i. e. Sand- 

side beach. 1 

889. ( Capt. Beaufort.) Is it intended to run an embankmant across those sands ? — I have 
heard so much of that that I have been careful to anticipate the queries that would arise in 
case such a matter came before Government, a question or proposition that may occur at any 
tme. There is a great desire to inclose this bay, with the permission of Government, both to 
create a vast agricultural accession to the county, as well as for railroad communication 

SQff 1 -k ancashire . and Cumberland. 

890. If such a thing should ever be carried out, would it not altogether and entirely destroy 
e projected harbour at Poulton? — Perfectly; they are not compatible except by the Kent 

for a t' 661 r * VerS beIn ° brought down that side of the bay and maintaining the harbour channel 

oqi' w °uld be the effect of the second projected line? — Equally inimical, 

th b Hume.) Explain in what way that enclosure of the sand would affect and destroy 

• e ar . r •— ^I consider the present depth of water that is retained abreast of Poulton Ring, 
connexion with Lune Deep, to depend entirely on the reflux of the vast body of tidal water 
oqS as well as the pressure of that influx now required to fill the bay area. 

» p ’ What is the depth of water over those sands at high water springs ? — Over the crown 
thr art “ eb Wharf nine feet ; following the section across on the western edge it is 13 feet ; 
ee miles further on it is nine feet ; we then come to 13 feet below low water level in the 

894 166 m ^ es birtber we come to 17 feet depth below high water level. 

.1 , Hume.) Have you made any calculation of the amount of tidal water to be ex- 

895 1 A P ro i ectwas carried out?— 57,000 acres. 

tend t 1 re Board to understand that any inclosure of any portion of these sands would 
dvb ° water m the bay ? — Yes ; the several deep pools, channels, and 

w mch are considered to be caused by the out-fall and dip and scour, would be choked 
“ proportion. r 

G 



Printed image digitised by the University of Southampton Library Digitisation Unit 




Capt.H.M.Denliam. 
R.N., F.R.S. 

May 21 , 1845. 



42 MINUTES of EVIDENCE taken before the COMMISSIONERS 

896. Is it your opinion that no inclosure of sand over llie tidal water flow should 1 

minted with a view to preserving such channels as do exist ?— As far as relates to th ? per ’ 
in connexion with the outer or broad waters, for I conceive that they depend on th/ ° • 1 

of tidal water that flows and returns ; but inside I would embank all bights and 

and straighten the river course to render permanent the depths and channels once JrU 
the which never can be attained or maintained while the water is allowed to <x 0 over t 
broad sheet expanding over a chance-shapened estuary, where the sands are diurnal] w 
feted about. I find that the river waters cannot course down permanent channels • J-? 
tidal flow upsets whatever the river would do of itself if confined. ’ 1 ttle 

897. You consider that the reflux of the tide ought to be confined within such limit 

would direct its velocity, and deepen its channel?— It would give the river the full adva t 
of preserving a water-course down, but when I come outside I consider so far as regard tf 
maintenance of such gutter-ways which appear upon the plan, a great deal depends on hr/ ( 
that is charged with tidal water as well as the fresh. There is a distinction that occurs tn ? 
m that respect. I would wish to add, that where an eddy is formed in any nortion T 
river I would endeavour to cut off the cause of that eddy. r De 

898. (Mr. Airy.) Could you rely on the permanency of a harbour at Poulton? Givimrrtu 

term a century to range over, I should say there is every chance of maintaining it. There h/ 
been from time immemorial navigable water off Poulton Ring; cruisers that were lookinvmrf 
tor smugglers or to press men last war, took up anchorage there ; but so little understood th*t 
it has never presented the refuge it might within the limits of the bay. There is not a biinv Z 
beacon, or light to lead to it. ™ “ 

899. (Chairman.) How far back is your own knowledge of the nature of the anchorage off 
particuki^aJf W kn ° wleC ge 1S confined to the y e a^ that I have been surveying that 

900. (Mr. Airy.) What is the section of the land between Poulton Harbour and Lancaster? 
onf /£f ne £ nng P °^ fc ° f vieW !t raa y be called a level, and very little above high water level' 

i jiaoS*'' 1 Fron ? tbe attention y° u have given to the navigation up to Lancaster if 
you had 10,000?. to expend in what way would you expend that sum to do the greatest mod 
to the navigation?— I should attempt to do nothing with such a sum, beyond lighting and 
buoying, and perching the present channels and shallows, that is as they now exist, the buovs. 
& ono subservient . to the changes which are constantly taking place. J 

™ L Capt ‘ Wasl } in ff t f n -) Are you aware that an estimate has been made hv the en<nneer 
Mr. D. Stevenson, that # 000?. would be sufficient to enable the Lancaster people to have 16 feet 
water all the way up ?— I was not aware of tliat, it is worthy of weight though, but certainly not 
my opinion. ° J 

903. (CW. Beaufort.) What lights would you require ?— I consider so much of the ml 
access of the Lancaster navigation to depend upon sucli a point as Fisher Bank Patches, »hi4 
diy at low water, extending three miles on a six-feet ridge, and covering a space of three mils 
by two, with not less than five and six fathom water at low water, so important as a breakwater. 

, knowledge of it, and the cleanug of its spit would depend so much on being lighted, that 
f would put a floating light on the south-west split, of those Fisher Bank Patches. Then I 
would have tidal lights put on Sunderland and Chapel Points, or Abbey Scare. 

, Do 7™ ‘ hmk go op there at night ?— They now cannot possibly do so at 

to Glison Dock 167 "' 0U ‘ be e " abled to obtain a position in Sunderland Hole, or proteed 

905. Before the channel was straightened as you suggested ?— Yes, as the straightening pm- 

ana ™r! P mot,caHe above (within) Sunderland Hole! 66 

906. ( Capt. Washington.') Are the Commission to understand that if the passage were suffi- 
ciently lighted and buoyed, ships could run three or four miles up into a place ofsafety, which 
they cannot do now -Yes, over the present four miles of bar (flats). 

w/ . (Mr. Jam.) Are the arrangements for lights local or public (—Local. The St. Georgt’a 
XP, Vw7 MJ ', 0f u L f ,1C “ tea '' ethe prop™*®™ of the only light tliat pays general toll, which is 
odled Wafoe, Lwhlhonse. That light is imperfect in its action, flnee or four buoys at. 

P f t if a J l . 11Te § a a ' wa y> sometimes on one side of the channel, and sometimes on the other, 
KnV l d lf the 7 ev f r ha T e . 10 ' 000/ - t0 la y 0U L the first expenditure should be in estab- 
hslung elements to render that which exists more available than it k 

^ de V v r e JuriS 1 dict i on are those buoys? — The Quay Commissioners of Lancaster. 
909. Who do they employ ? — A buoy-master. 

afw l!\i • ' ^ a . s . hl fff t0n -) D ° you consider the Quay Commissioners competent to look 

* y ? TO an bghtmg the channel leading up to the town of Lancaster, and for the coast 
, ® \ * ha V e 7 no doubt of , the efficiency of them in their trust and position, but I think that 

beyond the water mouth of their own river, local trustees should have no control over the 
navigation in any case. 

f nvu (Mr - jW ;) T bai is i,J your opinion that the lighting and buoying of all parts beynnd 
the high water mark should depend on the Trinity House, or some othe” public Board, «1 
not on the Local Commissioners?— Certainly; my experience leads to that exclusion, 

was that lighthouse on Walney Island erected?— It was erected in 1 
of Parliamentby the St. George’s Quay Commissioners of Lancaster. 



iSXfcU tT 0 T' 0e T a “ hal ' bour light, or one of the general lights for the channel ?— A germ'd 
™ 8 i C ■ el, . a “ d ere|, y vessel coasting from Liverpool to the Solway depends out. 
ry essel coming into the bay pays, whether bound to Lancaster or not. 
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915. What do you consider the limits of Morecambe Bay ? — From Walney Point to Rossal 
Point. 

916. Do vessels passing outside that point pay? — I understand so. 

917. {Chairman.) You consider the light to be necessary and useful on Walnev Island? 

I consider it a most important light. 

91S. What is the nature of the Walney light? — A tower, 80 feet high, with three 
Argand lamps and reflectors revolving, obscured every five minutes, showing bright but one 
minute. 

919. (Mr. Airy.) Are you able to state whether the navigation of the River Lune during 
the last 20 years has improved or deteriorated ? — Deteriorated. 

920. Are you able to point out in what manner, or from what reason that deterioration has 
taken place? — The connection between the mouth of the Lune at the high water orifice and the 
low water summit of tidal level has extended and silted so as to present a bar of 4 miles extent, 
and has dammed up a great deal of the out -fall of the scour, and instead of the last of the scour 
escaping to sea, or Lune Deep, as it used to do, it merely sweeps over the banks, which arrests 
its silt, that would otherwise have been carried out. 

921. (Mr. Hume.) Would the employing of a dredging machine at the spot, to which you 
have alluded, tend to restore the river and improve the depth ? — I should say that no dredging 
power would have any effect. 

922. {Capt. Beaufort.) Did you not find very great benefit arise, and a very much cheaper 
system, in raking the entrance into Victoria Channel, at Liverpool? — Yes, by a system of har- 
rowing. 

923. Might not the same system be employed here with great benefit? — I think not, when 
comparing the two cases ; the difference being in reference to the filling and discharge of that 
estuary down the long and wide Crosby Channel, and where I found that set impinging I 
harrowed to encourage it, and we got it over a mile of bar, which was impelled by the twenty 
miles of outfall. In the Lune, however, we have the four mile bar with a power of back water, 
which I consider quite inadequate to help permanently ; besides the flood sets obliquely over the 
Sunderland shoulder and Cockerham sands. Whatever friction is effected then in the course of 
the two or three hours of ebb tide, is filled up by the cross set during the other nine hours. 

924. You have an oblique traverse of tide ? — Yes. 

925. When the sands rise above the water and the water subsides into the channel, would you 
not then carry out what was retained, as well as out of the channel ? — Yes, the last two hours of 
the ebb would scour. 

926. {Chairman.) Explain the time that the sands are dry ? — The upper part of Sunderland 
Shoulder, at a mile from the shore, are dried at one hour’s ebb ; at two miles two hours’ ebb ; 
at three miles dry at half ebb ; and so on to the spit at low water. 

927. {Capt. Beaufort.) If you were to begin at the outer part of the bar, and for the two 
last hours of every ebb rake up and disturb the bottom, would not two hours carry out the 
stuff to sea ? — Undoubtedly it would ; yet the nature of the sands right and left is such that I 
think it would fill up every space in the course of the succeeding tide. 

928. (Mr. Airy.) Your opinion is, that the cause of the great injury of Lancaster naviga- 
tion is the general extension of the sand ? — Yes. 



929. (Mr. Hume.) What is the rise and fall of the tide at the foot of Lune ? — 28 feet. 

930. What is the height at Glasson? — 24 feet upon equinoctial spring tide, 21 feet ordinary 
spring tides, and 12 feet at neap tides. 

931. Do you knowhow high it rises at Lancaster? — At Lancaster Bridge we have 11 feet at 
high water ordinary springs. 

932. What will be the depth of water between the present bridge and the intended viaduct ? 
— 14 to 17 feet at high water ordinary springs. 

933. (Mr. Chapman.) What is it at low water ? — 6 and 7 feet water. With respect to the 
Lune I would add that the estuary is, like its sea reach, a maze of variable sands, without a 
light or any system of buoyage. The very sea-reach itself has but four black buoys to mark 
its foui- miles of vague course, and a perch to distinguish the Abbey Scare, which lies on the 
southern hand, abreast of which, and for three quarters of a mile above lies a 10 feet and 12 
feet pool, called “ Sunderland Hole,” the best part of which, half a cable wide, is abreast and 
northward of the second perch. It would be impossible to offer any defined sailing directions 
where such a paucity of elements exist ; no man can have any business above the first buoy at 
the foot of Lune, which is 11 miles below Lancaster Quay and 5 below Glasson Dock, without 
a pilot’s knowledge, and there and then wait high water, or indeed a spring tide lift, if a 
voyager. 

934. (Mr. Hume.) Did you make any representation to those Commissioners who have the 
charge of that navigation, as to the want of such buoys as you have now pointed out? — No, I 
co ^ered h would be informal whilst preparing an Admiralty survey. 

935. If the course of that estuary, and other estuaries which you have visited were placed 

under proper independent authority, do you consider that such navigations might long ago 
have been benefited? — Yes, I know to the disadvantage of such navigation, that persons under- 
taking to manage intricate seaward channels, is, that the chief of their trouble is with the toll- 
receivers, who are so reluctant to pay for the outer improvement His constant fever is in vain 
endeavours to impress them, and relieve the exigency from the trammels of false economy ; 
instead of a Board who would look only and promptly to the merits of his propositions, and 
decide on the outlay. 1 1 

936. Then are the Board to understand that you think some competent authority ought to 
exist on the part of Government, to compel the proper application of any dues that might be 
raised with a view of supporting local harbours ? — Certainly : it is the one thing needful. 

G 2 
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93. 

under aumuuuca i — x 

seaward of the mouth of the river. — my 

938. You are understood to say that wherever the approaches to an estuary extend W 
the land, it ought to be under a competent authority to direct an adequate number of V* 
and other improvements that are requisite ?— Yes. 0t buo Js 

M9 '- w - d0 yo “ , , r that tbe capabilities of the different harbours l 
seen might be much improved ? — I do. s ^ ou bave 

940. Then is it your opinion that there should be an authority, like the Admiral), f 
ample, with proper officers to superintend the coast of this kingdom, to see that the h/t, 

zs “ to the adm “" ° f 

94 1 (Chairman.) Do you consider that the inattention which you state has been shown win, 
regard to this sea-reach, proceeds from a want of knowledge, or from a disinclination X? 
pnatecertam funds.— I take it that the servants or persons employed to look after these JL. 
are held so completely from hand to mouth in their position, that they are afraid to cress mi 
h Xo° ” 0t get su PP orteti by the local authorities. " ! l a " d 

i ',u D ° y n “u W , nk they ha, , e not 46 knowledge ?— Local trustees rarely have enough W 

ledge, though the buoys may be entrusted to competent pereons. 1 3 

you?— It The gl ' eat S ““ r ° f lhe Vieloria Channel, Liverpool, was undertsien b, 

ancl di ®culty in carrying that measure?— So great and vexatious a dig. 
0 )f : moment I had done it, I resigned the appointment ofYOOl. per annum 

940 (Captain Beaufort.) With respect 6 , o the Lune. Could no cheaper mode dfactm, 
the tide in its proper channel than the walls you spoke of he adopted?— I think not where th”. 
no, e a n pphy ” ^ ^ SyStem ° f “ nd “ Cti "e mter by “ d chevarenscl 

946. (Mr. Airy.) Do yon think a dredge would maintain itself?— No. Mv idea is thu 
flV-Kr sm ' ace ° f eTer y, embankment should come above high water level three or’ fat 
feet if the approaches to these banks are under water at any time, they present, anon the 
bang'and^Mlge 1 ' 0 '' ° f S,een>8a ln thick weatbe ''- wider water ledges, on which vessels would 

Ar ?, y™ ? wal ' 0 that thc S reato ' P Ml Of the embankments of 

beinw'fhe fonndf, ' a “ d ? Yes - bat 1 buve only considered them os 
oeing^the foundations of progressive building. 

, Jv 8- the contrary, the engineer recommends that all those be pulled clown and half cm- 
bankments marked out?— Then it must confine the stream to steam navigation, which caast 
most times command the course. 6 

— d y k ' 5 comin S ab °™ high water, exclude the tidal waters which you have 
o? he )lw L , ".if r Ty g ,0 a rreserve ir< their M1 POf'cr f— In my opinion no part 

there VrehlX ??,' S° C3 the Cl y de »' mld ba °f any use to tile Clyde itself, but that as 
( he b, B h - water m ' lfice o ff Greenock, there may be some jealousy about 
faSV T.U th . at USe e g ° ”P lhe C1 y de ' Md tb °« bars increasing For want of 

iraoiw P a .u' and that is my first position, viz., that banks outside the high-water orifice 
S k thm^ 1 d “ " at " ‘o. hel P tha s “ ur . bat I think it better for the sake of the part 
tS d3 S end embankments be brought above high-water level. f 

aa ° rinionthat ,he ks,haifoftofiat - 

ofallowing as great a flow of 4hetide upwani! 

also US.” 0 *' tber f 01 '?' kclf-tido dykes, while they permitted the full flow of water op, 
ceivr W Vi-,. , “!? lal,el ;. half0f ‘be ebb to the proper channel?-No j I do not pen 

clear in that estuary ^ US descendin £ W0ldd have any effect in keeping any particular course 

a®; T-itk a la ’-go quantity of water poured out by the ebb, be a better 

No I think „ \ ° S1 ? tkan ^ tke 9 uan % was limited, as you have stated, by walls? 

r ®?P ects tlie interior part of the estuary. 

the imnrowmtnt ^sfoiigtoji .) What would you recommend, under present circumstances, for 
13res ? . ke P° rt of Lancaster ? — I would recommend abandoning the Lune to its 

KXn “ d ™ akin g available the arm of tidal water that now exists up to the 

the trm-n a i W * ^ ri . n S a skl P or packet at low water spring tide within three miles of 

the town! d 0fIeavin ? her at an anchor for hours, and sometimes days, 1 1 miles from 

955. You mean by establishing a harbour at Poulton ?— Yes. 
which wnnhl fi 1 A P ossibilit y °f an embankment being run across Morecambe Bay, 
under all tha ■ Ue estro y projected harbour at Poulton, what would you recommend, 
would rernmwi^ U A S l a *i IeS t ^ le case -’ ^ or tke improvement of the port of Lancaster?— I 
bv more hnmre 'w\ V h u P rese . nt sea ' re ach over Sunderland and Cockram sands be assisted 
sible bv pmhLu 1 a l in . te ” or P art °f tke estuary should be straightened as much as pos- 
957 f r b ? T r f ° i ; th ! defined outfall of the river Lune. 
lines that vra/h eau J ort 'l “ as an y pi- an > to your knowledge, been made for the various 
A D on tWh, aVe “ a, ' ked Q" your chart for embanking Morecambe Bay? -For the line 
and discussed^in^h -R t 1S> P° u iton-le-Sands to Point Comfort — it has been considered 
and Scotland. ^ Report of the Commissioners on Packet Communication with Ireland 
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958. Do you consider it a feasible plan ? — Yes. 

959. What would be the general advantages of it in point of navigation ? — I think the 
veneral advantage would be stopping the indraught to half its present extent into the bay, 
which at present exists and has been so fatal to the mariner. 

960. Do you not consider such would be mischievous? — No. I think with reference to 
Riverstone navigation up the Leven, that it has so languished from other causes that it is 
ouite within the scope of the most reasonable compensation, and that the Kent navigation has 
also so diminished, that if it was not for the possibility of a harbour being formed at Poulton 
;Rin<r to restore to Lancaster its shipping importance, then even the Lune and all below might 
adnut that embankment for the sake of redeeming such a vast tract of land. The original 
idea was that it should be so constructed as to carry a railroad to connect the West Cumber- 
land Railway, which, for want of it, is now diverging round over the Leven and Kent to connect 
Lancaster and Cumberland. 

961. (Mr. Hume.) What would be the depth of water at that embankment at high water? 
—Varying between 41 and 9 feet. 

962. Capt. Beaufort.) At what average depth would the piles or other means you would 
adopt to make the embankment come to solid ground ? — Nine or ten feet below the present 
surface. 

963. Have you considered the causes that led to that singular phenomenon, the Lune Deep, 
which in one part suddenly jumps from 3 feet to 154 feet?— I have reason to believe that 
the mouth of this bay, which is eight miles from point to point, was not more originally than a 
mile and half in width. I find on either side of that original matter, not deposit, but such as 
must have been terra Jirma, where buildings and roots of trees are traced, and that Lune Deep 
was the channel into which the Lune poured, with all the other rivers, and that it is now filling 
up in proportion as the mouth of the bay has been widened ; that all the subsoil has yielded 
gradually to the friction of the tide, and that its present existence is in a great measure ceasing, 
but it would fill up much sooner if the vast quantity of tidal water that rolls into the bay was 
intercepted. I do not consider the Lune Deep as it is traced and gauged in that remarkable 
dyke to be at all the result of tidal friction in the beginning, but that it is an original for- 
mation. 

964. What reason have you to think that the Lune Deep is now filling up ? — From the sub- 
marine tongues and spits which point at it from all the banks that are known to be increasing 
within it ; for instance, Clarke’s wharf ; and I perceive, corresponding with that, a shelf is 
coming down gradually into the deep, and I have learned that the inner extreme of the deepest 
part of the deep is below the foot of Wyre water, whereas it used to be above it. 

965. How much has it changed ? — It is spoken of as having been up as far as die Lune buoy, 
say one mile. 

966. What sort of embankment could be built from Poulton to the other side which would 
resist the action of the sea? — Proceeding on a piling frame, and depositing rubble stone, com- 
pleting ledges of four feet high, returning and going on in layers of that sort with a proper 
bevel seaward, and that as these layers went on the tidal water would, from the time it rose just 
above the level till it came up to half-tide level, entrap the silt, and thereby add to and level 
the back deposit, presenting an amalgamation of silt, cement, and rubble stone, guided by 
and tied by the pile-framing, would faithfully resist the sea, no longer hurried on by an 
impetuous tidal indraught ; no difficulty, in fact, in creating such an embankment as would be 
safe, and available for land enclosure, with sluice-gates for the freshes, and carrying a railway. 

967. If that embankment was made, would not the tendency be to destroy the entrance of 
the Lune with all the harbours in the whole of Morecambe Bay ? — I would certainly say that 
the three existing harbours or inlets, Lune, Wyre, or Piel, would not be interfered with. 

[ The Witness withdrew.'] 
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Mr. John Macdonald, Secretary to Arbroath Harbour Trust, 1 g wom an( j exam ined. 

Mr. James Leslie, of Dundee, Civil Engineer, ‘ 

[The Provost of Arbroath and Mr. Lindsay Carnegie were present.] 

969. (Chairman.) (To Mr .Macdonald.) What is your situation? — Secretary to the Arbroath 
Harbour Trustees. 

970. How long have you filled that situation? — Since 1S39, when the Act was obtained 

constituting the Harbour Trust. ^ 

971. Was that an Act for the purpose of creating the harbour of Arbroath ? — It was “ an 
Act for extending, improving, regulating, and managing the harbour.” 

972. (Mr. Hume.) (To Mr. Leslie.) Since that Act passed what works have been erected, and 
what money has been expended on those works ? — The old inner harbour was the only harbour 
then existing, and all the works outside have been constructed. The sea wall, quay walls, and 

^ rea kwater, set forth in the plan, have been erected in pursuance of the Act. 

973. Do you mean that the large inner harbour has been entirely formed, and the break- 
waters ?— Yes. 

974. How have these works been finished? — By contract. 

. 975. (To Mr. Macdonald.) What has been the amount expended ? — The amount expended 
Reworks altogether, including the compensation to the town for the old harbour, is about 

976. Have you power to borrow any more money? — No; the power we got to borrow was 



Mr. J. Macdonald 
and 

Mr. James Leslie. 
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Mr .J. Macdonald to an amount not exceeding 50,000/. We saved some money before the ew^ri', 

, and .. .. new works ; we have exceeded our funds considerably, and we owe frnm ® 

,Mr . Jam* Leslie. noWj for vvhich there is no present means of payment . y ’ ° V * tl0m 3 ’ 000? - to 4,000/. 

977- What depth of water has been obtained ?— As yet no additional rWk u , 
obtained. At present the depth of water is at oidinary spring tides from 11 to ?2 ^ 
high water. J e ° 11 10 ^ leetonlyat 

878. In neap tides is the harbour dry ?— In neap tides, when it is high water it i, 7 o 
feet deep, and always at low water it is dry. ° j it is 7 or 8 

979. What further works are required to be done to make the harbour capable of n ,w*- 
shipping, which the trade of the port can employ?— The estimate of Mr Leslie t r ttl . n ? 
creased depth of 3 fee, The ordinal plan L/that i, should be deepetied fr^S t ?' 

M 7 ff? 1 eptl1 ° fwate , r i4 " ,ould msmv lhe 1>« purposes of 
heS-Ssyati 0 “ ^ ^ the F°P°«d Opening extend front tte 

981. (C/mnrnn.) What depth of water do you get at the termination?— We men™., 

-JfrrfS rtr ,,S tldeS ' Md *“ «*» aW 17 ** at KW. wEK 

tidff 2 ' (Mr ' SUmi,:) IS !t dl ' y at l0W ' vater “ ow t0 the exte " t y° u haTO stated ?— Yes, of spring 
983. Have you to remove shingle or stone?— Boulder stones and soft freestone rock 
9,000?. HaS a “ y bem made ° r *" t0 t» incurred?- Yes, and the amount is 

_985. Is there any party trilling to contract to finish it for that amount?— We have net ™ 
offered a contract, but my opinion ,s there would be no difficulty in obtaining contmclots to tL 
“• A think the prices I have allowed are quite ample. ° 0 ao 

A1 P° rtion of tha ‘ arao « n t would be required to deepen between the old breakwater 

outward to the low water mark ?— For the first 100 yards outward to the opening is 693/ * 

tlle 9 S te, T beads ‘° * e ‘r water raark is WS3?., besides 10 per cent, for contingencies " 
th™. f , ■ ,7 deI ? 4b ?° yOU P ro P ose excavate at the outer mouth?— The whole of it about 
olo f .it 1 40 tak,i the I >rcaent sl °P e ,llerc ■» i» it. 
wate, at^rif. WOtlld * admi ‘ if <toished to extent ?_Vessels drawing 16 feet of 
n 989. (To Mr. Macdmw.li.) Have yon any funds by which you can make this excavation?- 

aS'sS! a'year, ^ PaJabl ° ° D ^ ^ borrowed?- 

a-vew' ChargeS a ? 4bere in tueiutaining the harbour?- About 700?., or 8001. 

a qm inCdU dmg the expense of management. 

qqo" S at, iT lth ? e 2350 ^ makes the annual expenditure 3150/.?— Yes 

av^d T .tttn“ d rdu^ve d ;rr“ ““ * ^ “ 1^?-They ta . 

thinkmfi th “ e a ” y pt0babili4 y of ,belr increasing if the harbour is not deepened?-! 
sionaf'dred^hig SdT 1 Th^ ° f 'f 1 ' contilIu!,1 S at 'ate ?— The harbour requires ocea- 

S!5£S!a‘&“““‘>5K 

Prdvtafc' vS"^i tare A T 

more” than thl™l7 3 S b Arbroath c °al I understand, have been charged 1?. a keel 
ffifficnities caused by the shalL™. ° f ' b 

depth every vessel Trinrin^™ ' BrSt ?f cl tbat wl “| e tlle harbour remains at its present limited 
from shallow water ?— fes* small vesSs S Subj6C . t a hi S her frei g ht from the additional risk 
that vessels of large size cannot enter af all P ^convenience, and it frequently happens 

tonnage do you ^expect* Aarwoulc] 31 -! 6 ! ^ ? Fr ? I ^ S 1 C<1, h'om three to four feet, what additional 
harbour. TiS f moU ill i if belleve vessels of 400 tons would get into the 

dated now. h d ° uble the tonna g e of vessels tliat can be well acconimo- 

teSe to“Le tn evrny wly l0 ” n “ ge your dues ?-No doubt it would, it would 

coasting vesseirwouidbe aWe^teirA^h^lf de ? e P e ^ ed to that exf cnt that the ordinary 
at anj time, I have no doubt ° Ur ? ~ YcS ' Vessels of 300 tons would come 

"Wt is^oiMed oift'S ”eh™ o ‘ he Ha, ' b ° lU ' Trust ' 40 “ cavat<i the h*" 

improvement of the harboiu- llnf -f^ 6 m , 0 f e 7 keen borrowed? — When we commenced the 
be doubtful; it was thought that thJw^ iT'^ U1)on tlle security was thought to 
structed with so great aifevi^n • arbour would not stand, the works having to he con- 
were made to the public snirit rtf°fh . 0 -h en sea ‘ ^ public meeting was held, and appeals 
came forward some of them with thV' 1 labltants an4 P eo plc in the neighbourhood, and they 
ome oi them with their own money, and those who found it inconvenient to do 



Printed image digitised by the University of Southampton Library Digitisation Unit 



appointed to inquire into the STATE of TIDAL HARBOURS. 47 

that came forward and granted personal obligations in support of the security the harbour was 
able to we, and they did that to the extent of about 25,000?. 

1004. Are the Board to understand that of that 50,000?. borrowed, 25,000?. is on the per- 
sonal guarantee of individuals connected with the port ? — About 25.000?. of it is. There were 
other people who lent their money and took the security that the Harbour Trustees could aive. 

1005. What was the original estimate of the harbour when first projected ? — 50,000?.°was 
the original estimate to cover every thing. 40,000?. was to execute all the works and make a 
wet dock in addition, and the remaining 10,000?. was the price of the old harbour. 

1006. Then the difficulty you are in is from the execution requiring more money than you 
contemplated at the time of projecting the harbour ? — Precisely. I may state that the found- 
ations were made deep with the public object of securing a harbour capable of admitting larger 
vessels, which the trade of the port required. 

1007. And the limited amount, of shore dues prevents your borrowing more, while the harbour 
remains in its present state ? — Yes. 

1008. (To Mr. Leslie.) In what state are the works at the present moment ■ do you consider 
them likely to be stable ? — All the works are perfectly stable and substantial. 

1009. Do you consider any further outlay would be necessary than in deepening? — No. 

1010. What is the area of that harbour? — Six acres. 

101 1. Would the estimate you have given in enable you to complete the whole harbour, as 
originally proposed, or only the deepening ? — Only the deepening. 

1012. What additional sum would be requisite to finish the inner docks ? — About 25,000?. 
including a pier on the north side of the entrance. 

1013. What is the accommodation now without that new dock? — At present there are two 
tide harbours, and it is proposed to convert one of them into a wet dock. The whole area will 
not therefore be increased. 

1014. As an engineer are you confident that these works will stand the sea ? — I have no 
doubt of it. 

1015. And that nothing is wanting to render the harbour available for vessels of the usual 
size frequenting the port, but deepening the approach ? — I think not. 

1016. Are you quite confident that the sum of 9000?. you have given in your estimate is 
adequate to remove the rocks to file extent you have stated ? — I think so. 

1017. Is there no danger when once excavated of being again filled up ? — There will be a 
filling up in the interior of the harbour, but there is not any danger of the entrance filling up. 

1018. {Chairman.) What is the cause of the interior filling up? — There is a small stream, 
which comes down and silts the harbour. 

1019. Do you think a small dredging power would keep it down ? — I think it would ; we 
keep it down now by hand dredging. 

1020. (Mr. Hume.) (To Mr. Macdonald.) What will be the depth of water at the entrance if 
deepened as proposed? — Ten feet at half-tide, both at springs and at neaps. 

1021. To what extent, if that deepening is made, would it serve as a Harbour of Refuge for 
the usual vessels which pass along the coast? — Strictly speaking it would not be a Harbour 
of Refuge, but it would afford valuable shelter for all vessels not drawing more than 10 feet 
water, which is probably the usual average along the coast, at half-flood, and therefore for six 
hours out of the 12 it would be fully available as a Tidal. Harbour of Refuge. 

1022. Would it be possible to take the harbour during the night at that time of the tide? — 
Perfectly possible, if properly lighted. 

1023. There are lights ? — Yes, there are harbour lights. 

1024. Are you aware whether those lights are properly situated to enable them to take the 
harbour at that time of the tide ? — The lights at present are properly situated, hut in the event 
of deepening the approaches they might require to be altered accordingly. 

1025. From your knowledge of the coast is there much need of a Harbour of Refuge at that 
port? — Very great indeed. The greater part of the east coast of Scotland is well known as an 
iron-bound rocky coast, and with the wind on a lee-shore, is extremely hazardous. In strong 
north-west winds, too, which blow right out of the Tay, vessels commonly run down off Arbroath 
to get under the shelter of the land. 

1026. Do you consider that the deepening of that harbour would be productive of benefit to 
the coasting trade generally ? — Of so much benefit that I think it may be fairly stated as a 
subject of public importance. 

1027 . Do you consider that deepening it to the extent that Mr. Leslie has stated, of only three 
feet, would be adequate, if you look to it as an object of public ^importance ?— Certainly not 
sufficient for all purposes, but as I have stated, to render it a very valuable shelter during 
six hours out of the twelve, for the greater part of the vessels that frequent that coast, and when 
the frequent distressing wrecks that occur on that coast are considered ; for as I am informed, 
that about the year 1800 not less than 13 vessels were wrecked in one night in the short tract of 
coast between Arbroath and Red Head, only six miles to the north-eastward, I think we are 

ino k 01 ™ -° Ut in ^ statemeut - 

1028. If it should be deepened, would you limit the deepening, or would you extend the 
depth ? — By all means extend the depth. The only possible excuse for not exceeding three 
feet would be the very limited means at the disposal of the trustees, but if Government were 
to gi\e a small grant in aid of improvements at the entrance of Arbroath, I would then strongly 
recommend deepening from eight to ten feet, if, upon examining the slope of the shore, it should 
^dthere was no g reat difficulty in doing so. 

1U29. Beyond the 700 feet to which you propose to excavate what water do you come 
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and 
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.Mr .J. Macdonald to? — Into 18 feet at one cables’ length distance, and six fathoms at a mini-** e 

and” _ beyond. 4 r 01 a mile 

* '• amesLcshe. . 1030. (Chairman) On the chart there is a rock to the eastward, called Knuckle Rr. I- v 
May 21, 1845. “ covered at three feet rise of tide. In the event of improving the harbour is it of ! «’ • 

S'ze on which to erect a light or beacon ?— Yes, and I should recommend that anrl ?? 
beacon on the Cheek Bush to the south-west as very useful guides into the harbour I '°^ ler 

1031 . (Mr. Hume.) Would not such beacons be excellent guides to ships?— Yes 

1032. (Mr. Chapman .) In making this harbour so good as you have described do vou tV 
the Legislature would sanction a passing toll in its support ? — I hope not; I should be s 

see any more passing tolls on shipping for any circumstances whatever. * fo 

1033. Do you think the Government would consent to a grant to this individual harhn • 
preference to any other?— I do not recollect at this moment that any harbour with whi W 
am acquainted on the coast of England has similar claims. The trustees of Arbroath Hart? 1 
have expended 58,000?. in improving it internally; and all that is now required is to 

the approaches to enable them to turn that depth to account ; and considering the size of P 
town and the means at their disposal, I do not remember any place that has made so mJt 
sacrifice as have the trustees of this harbour. ® eata 

—Yet" ^ Mr Hume '^ ( T ° Mr ' Macdonald -) Is there not a railroad from Arbroath to Forfar? 
has° 35 " HaS DOt the tra<3e ° f Arbroath been considerably increased by that means ?-It 

tlwUraffic?— ?do nSider that deepenIng thS harbour as now proposed, would tend to increase 

1037. And ultimately the dues might be able to pay off the debt contracted, for which indi 

viduals are privately responsible?— I have no doubt it would. 

1038. If the harbour is not deepened, do you consider the Commissioners will be able to 
meet the charges upon them and pay off any portion of the amount resting on personal 

be able to keep the harbour u p w 

1039. Are the Board to understand that the harbour, on which 58,000?. has been already ex- 
— I think so deteri ° rate ’ and a ° reat P ortion of its benefit be lost, unless that sum is expended? 

1040. (Mr. Chapman.) Did the Government afford any facility or assistance in makino-this 

railway by any grant of money ? — None. 0 

1041. It was raised through the exertions of the shareholders? Yes 

ofthTB^Tgh?-^ 0 Did n0t the trUSteeS purchase the harbour from the Corporation 

1043. Did they not throw it open to the public ? — Yes. 

'Of 1 ; (Mr.iSmis.) Have you received any assistance from the Government in anyssv 
towards the formation of this harbour? — None whatever. J J 

1045. By what means have the Harbour Commissioners been able to raise so much money! 
—I have already stated how much the inhabitants of the town and neighbourhood aasisMd 
th l 'r m ra ‘,™ g T ? e first . th,n S' that was 4 one was the acquiring of the harbour 

E? *° ‘ he “- a " d ,bey had the revenues of it for municipal 

Eld M d ,”n gS n° f u he inhab,tan,s Md, and a proposal made that the Corporation 
*ould surrender the harbour. They said they could not *do so, because they would Le no 

and other ex P eDses Of the town, which they 
Ethel w u ° Ut °? * e SUrpl “ S revenues - Then the inhabitants met, and resolved 

to lav J.r° d h d hV° P l ? P r , 0 , TIS “ ns of the General Police Act for Scotland, which give powers 
ITarbo ,r Ewn? 8 ° r “ ‘E pu ? 05 ? S - The y ,old ,h0 Corporation, •• If you surrender 
b? ““ Act;” and by that means, to the best ot 

“I T ! *®' 1400/. or loOOl. a-year was raised for expenses which used to be paid entirely 
order to «t ETh ** ? lb ° u . r - “ d “ w the “ants are paying that sum yearly , l 
win . harbour made efficient. They are paying yearly a larg! sum ef money, and 

solicited to ^dn t°tV° a? 1 was the first step taken. The inhabitants had previously been 
«You wii tb,s Act . “ d *ey rejected it When it was put to them in this fo», 

wWe rommuX a wi?dT -f ! P d ” agreed to ,ax for that purpose. Be 

r^arLTaM t £ to tax themselves; and I think about 14001. 

whatever. Washington.) Do the trustees derive any emolument from their office?-None 

? IW , 0 . ftbe Commissioners are salaried ?— None. 

A1 their services are gratuitous?— Yes. 

pointed By ?° l ? ar f the Commissioners appointed ?— Two of them are sp- 

l oml Vl f own council of Arbroath and the Provost of Arbroath is a Commissions 
mentov voters of A i? *1 *Tn T™’! of Ft,rfar ' “ d are elected by the 10/ Parlia- 
making in all 19 * b ° r ° Ug Arbpoalh - and four elected by the freeholders of the county, 

105 ? any ° flh ° se shi P-o™'ta who have been at sea ?-Yes. 

1052 £ S , h Tr‘ “anagement of the harbour ?-The trustees, 
everv month's'? d : ^ D ° the y boId re g“lar meetings ?_Yes; they have stated meetings 
have also stand? mg ?? stan<bn g °nder, and they are regular in their attendance. They 
nave also standing committees, who hold frequent meetings. 
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1053. Do they publish an account annually of their receipts and expenditure ?— They do • 

they are printed, published, and circulated. J ’ 

1054. Has every individual belonging to the towns of Forfar and Arbroath a right to have 

their accounts and examine them ? — Yes. 6 

1055. Are there auditors?— An auditor is appointed by the trustees annually as a body. 

1056. Are the auditors paid anything for their duty ? — Yes. J ' 

1057. (Capt. Washington.) What is the population of Arbroath ?— About 15,000. 

1058. (Mr. Hume.) What does the trade chiefly consist in? — Flax-spinning and manu- 
factures. 

1059. Coals? — There is a great import of coals and flax. 

1060. And export? — Canvas and brown linens, stones for pavement, and corn. 

1061. Arbroath itself and the district around are manufacturing districts ? Yes. 

1062. Thread and flax-spinning?— Flax-spinning, and manufacture of canvas and brown linens. 

1063. (Mr. Chapman.) What is the number of individuals who have given their personal res- 
ponsibility for the payment of this money?— I think, from recollection, about 60. 

1064. In the event of any advance being made by Government, would those gentlemen look 
for a return of the money for which they have become responsible ? — I think not. 

1065. They will still keep up the responsibility? — Undoubtedly. What they want is to make 
what is done effectual ; it is not to relieve them. 

1066. (Chairman.) They would hold those securities as a sort of debenture ?— They remain 
effectual. 

1067. You say you apprehend that if the harbour is not improved, the trade will deteriorate. 
Why should it not remain as it is now? — The inner portion of the harbour is filling up. 

1068. (Mr. Hume.) Is any portion of the trade going to Dundee, in consequence of the har- 
bour not admitting larger sized vessels ?— Yes ; and that adds to the expense to the people who 
are getting goods, because they have to send them overland to Arbroath. 

1069. (Mr. Chapman.) What number of vessels entered the port of Arbroath five years a<ro, 
and what number entered last year? — In the year ending 15th October, 1840, there were 777 
vessels, and 48,193 tons. 

1070. What was the number in 1844 ?— The number of vessels was 749, and the tonnage 

47,647. ° 

1071. How does that tally with the number of ships that entered the same port ten years ago ? 
—I have no means of answering that question. 

1072. From your recollection, has it increased or diminished? — I should say it has in- 
creased. 

1073. Notwithstanding the badness of the harbour? — 'Yes. 

1074. It has continually increased? — Yes. 

1075. Have the manufactures increased also?— Yes. I would add that during the winter 
before we got any use of the enlarged harbour, on various occasions, I should say nearly a 
dozen times, we could not receive another vessel ; the port was so crowded that they were 
obliged to go to other places. 

1076. (Mr. Hume.) Is not Arbroath a free port? — Yes. 

1077. Having a custom-house to itself? — Yes. 

1078. When was that established ? — About a year ago. 

1079. (Mr. Chapman.) What is the amount of harbour dues a vessel of 200 tons would pay? 

— The dues authorized to be levied by the schedule of the Act vary from \\d. to Is. 6 d. per 
register ton. 1 

1080. (Chairman.) Is the scale of duties regulated by the ports from whence the ships 
come? — Yes, whether they are foreign or coastwise. The amount levied on the goods is the 
same, but on the ships it varies. 

1081. (Mr. Hume.) Have you any further statement to make ? — I would mention that there 
is a balance of about 3000Z. remaining unpaid ; after all our money was gone, we were indebted 
to the contractors to that amount. Meetings were held, and appeals made to the Corporation 
and inhabitants again, and it was resolved, as there was no remedy, that the Corporation should 
assist them ; and they have given their security for that in addition. 

1082. If the money which you seek was advanced, every farthing of it is to be applied to the 
excavations and improvements pointed out? — Yes. 

1083. The responsibility of the persons you have alluded to for the money already expended, 
^st rema * n unt ^ th® improved revenue of the harbour is sufficient to pay them oft'? — Yes. 

10S4. (To Mr. Leslie.) With regard to the information you have given as to deepening, have 
you anything further to add ? — I would add that a general increase of three feet will give an 
increase, as far as regards the vessels, of probably live feet in many places; we may perhaps 
fi ve or six feet from high places, and not more than a foot or two from low places. 
1085. Are you quite confident that upon that estimate the deepening could be made so as to 
give the great facility of entrance you have pointed out ? — I have no doubt of it. 



Mr. J. Macdonald 
and 

Mr. James Leslie. 
May 21, 1845. 



[ The Witnesses withdrew.] 



Adjourned till 1 o’clock on Friday next. 



H 
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MINUTES of EVIDENCE taken before the COMMISSIONERS 



Mr. P. Stead and 
Lieut. F. Wilson 
Ellis, R.N. 



May 23, 1845. 



Friday, ‘iZrd May, 1845. 
Present : — 



Rear-Admiral BOWLES, C.B., in the Chair. 



Capt. Sir G. Bremer, K.C.B. 
Mr. Hume, M.P. 

Mr. Rice, M.P. 

Mr. A. Chapman, M.P. 



Capt. Beaufort, R. N. 
Mr. Godson, M.P. 

Capt. Washington, R.N. 



Mr. Patrick Stead of Halesworth, l 

Lieut. Francis Wilson EUis, K.N., | swo ™ and 
Harbour Surveyor of Southwold, J 



1086. {Chairman.) (To Mr. Stead. ) What is your profession and place of residence?— 4 
merchant and maltster at Halesworth. I possess freehold malt-houses and trade property" *1 
pay this season above 20,000/. in malt duty to the Crown. r r y- t 

1087- Are you in the habit of trading to the port of Southwold, and for how long have you 
been so engaged ? — I am, and have been in the habit of doing so since 1817. J 

1088. How much corn or malt do you export, and what coals do you import?— I shall ex- 
port this season upwards of 20,000 quarters of malt and corn ; of coals somewhere about 3000 
tons ; in some years we have more than 3000 tons, and in some years less. 

1089. Who pays the chief dues of the port of Southwold? — I consider that the merchants 

pay them; and for this reason — the merchant hires the vessel; the captain pays the dues on 
corn and goods at the port; and, accordingly as the captain pays those dues, he charges - if I 
have coals through Southwold, I pay the Southwold dues. Again, if I had coals through 
Yarmouth, I should pay the Yarmouth dues and the carriage towards Southwold. B 

1090. Have you any complaint, to make against the present state of the harbour?— I have 
made very serious complaints about the state of the harbour for very many years. 

1091. From your own personal knowledge ?— ' Yes. We have had very often a very bad bar. 

1 092. (Mr. Hume.) There is a letter addressed by you to the Admiralty on the 28th of 
June, 1844, complaining of the state of the harbour — did you write that as your own act or at 
the request of any portion of the inhabitants of Halesworth?— I wrote it because I received 
great inconvenience in trade ; but my neighbours received equal inconvenience. 

1093. Was it in conjunction with them, or by your own act? — I believe it originated with 

myself. b 

1094. (Chairman.) Have you reason to believe, from your own knowledge, that the harbour 
was formerly m a better state ?— Since 1817 I cannot say that it has been in a much better or 
a much worse state, but I heard the evidence given before the Commissioners of Southwold 
Harbour and of the River Blyth in August, 1839, who took evidence at the town-hall of 

r m “rr aavertlsec * l ’ 01 ' evidence once a-week for four weeks ; all of which is printed. 

1095. (Mr. Hume.) Were you present when William Blanden, of Halesworth, was examined? 
— Yes. 



1096 Is it upon that evidence that you mention the former state of the harbour ?— That is 
one of the evidences ; he is the oldest man I am aware of on the river. 

^97. ® tate result you have gathered from all that evidence ? — Blanden stated “that he 
was 70 years of age ; that he had been a wherry man between Halesworth and Southwold, 59 
years ; that about 50 years ago ships traded at Southwold of similar size as now trade there, 
and he never remembers being detained there for want, of water, or upon the bar, until after the 
marshes on the banks of the river were taken in ; that the wherrymen among themselves said, 
and considered at the time of the embankments being made, they would ruin the harbour, 
which, up till then, had been good. That no better harbour ever wanted to be up to the date 
o the embankments ; that the tides 40 or 50 years ago ran a wonderful deal stronger than 
now, when we always required to bring up our wherries with an anchor, but now we find a 
quant (pole) is quite sufficient. That about, 40 or 50 years ago he went pinpatching over the 
marshes called the Salts and Flats.” J 5 F i 

1098 Are they now dammed out from the flow of the tide?— I believe they are; that they 
were always under the waters at neap tides and spring tides ; that there was a large creek and 
a great deal of water in if, where he had been up with his craft pinpatchincr. “I never was 
questioned about or refused ; all the public went as a matter of right, and°asked nobody at 
all ; we took our own leave, and nobody said anything to us.” He remembers the 200 or 300 
acres being embanked, and that since that time the harbour had been getting worse and worse, 
an that there has not been back-water enough to keep the harbour scoured out; the tide not 
being nearly so strong now as 40 or 50 years ago. “I could now run my wherry down 
agains the flood with a fair wind double the distance what I could have done with a similar 
en ’ . V; e “Ter had to go to the roads or bay in old times to lighten the ship, as they got in 
then without lightening, and come and lay along side the piers afloat. That the ships used to 
come m as soon as it was flood upon the bar, and would get over it in an hour or two ; larger 
fi 9 ST ‘Y h T than no . w .(“ The British Laurel” and “ Old Providence.”) The only 
yards ’’ Can 0One now > ‘ 8 to g et more back-water, and to run out the north pier 40 or 50 

^1099 Does the other evidence support the opinion given by Blamlen '—Some of it varies, but 



generally speaking I think it does.” 

00. (To Mr. Ellis.) Are you of opinion that the majority of the evidence taken upon that 



Commission was, that in former times within the memory J of man, the harbour was deepen t!lE 
cun ent stronger, and the bar less than at the present moment 1 — That is tile effect of the en- 
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dence given, although. I do not concur in it. I have known the place only about fifteen years, and 
therefore cannot speak from knowledge beyond that time. I would make one observation with 
respect to the evidence. Blanden says, “ We never had to go to the roads or bay in olden 
times to lighten the ships, as they got in then without lightening, and I have seen ships drawing 
nine or ten feet water come in at half flood, and come and lay alongside of the piers afloat.” 
It is a known fact that the harbour was so bad formerly that the masters of the ships built a 
lighter for the express purpose of going out to lighten their vessels in the roads before they could 
tret into the harbour. 

1 101. {Chairman.) Do you speak from your own knowledge ? — That lighter was in existence 
when I went to Southwold ; it was purchased by the Commissioners of the harbour from the 
masters ; it was used as a ballast lighter at the time I went there. 

1102. Are you prepared to speak from your own knowledge, of the age of the vessel, and the 
purpose for which she was originally intended ?— She was used before I went there for the 
purpose of lightening vessels ; and I can show, I think, from documentary evidence, that she 
was used for that purpose. 

1103. (Mr. Hume.) Are you prepared to say that larger vessels did not come into the har- 
bour formerly, than can come in now ? — No. 

1104. Do you mean to say there were not larger ships? — i cannot say whether they were 
larger or smaller ; I should say there were larger vessels formerly, because I think the harbour 
must have been better formerly, before the river was curtailed by the encroachment of the sea. 
(Mr. Stead.) I would remark that the meeting at Southwold being public, and advertised in 
the public papers, it was open to any person to bring in evidence of any nature, and to be exa- 
mined before the Commissions sitting there in the public hall, but I am not aware that any 
evidence was brought in that said that that lighter was used. (Mr. Ellis.) The Commissioners 
of Southwold Harbour brought forward no evidence. The Commissioners of the River Blyth 
memorialized the Commissioners of Southwold Harbour upon the bad state of the navigation. 
The Commissioners of the Southwold Harbour, at the suggestion of the River Blyth Commis- 
sioners, appointed a committee for the purpose of receiving evidence ; but there was no evi- 
dence brought forward to rebut anything that the River Commissioners alleged in their evidence. 

1105. (To Mr. Ellis.) Do you consider that Committee would have done their duty if they 
had not obtained the best evidence they could from all parties ? — The Committee was called 
for the purpose of receiving the evidence of the River Blyth Commissioners and such others as 
might be offered. No other evidence was offered that I am aware of in reply to the River 
Blyth Commissioners. 

1106. Did you attend that Committee? — I did; I attended as secretary, and took down 
the evidence. 

1107. Were you aware at that time of the fact that you have now stated, that that lighter 
was so used? — Yes. 

1108. Why did you not bring evidence to that point ? — The thing is so notorious in South- 
wold, that the question has never been raised or contradicted. 

1109. In what way is it notorious? — I will show it in print. This is a book called <r A 
Hand-book to the Port and Shipping of Southwold,” printed in the year 1842. It is osten- 
sibly written by Mr. James Maggs, but is presumed to have been written by Mr. Jermyn, the 
former collector of the harbour under the Southwold Commissioners, whom I succeeded. He 
says “that previous to the year 1790, few vessels belonging to the port were able to pass the 
bar with full cargoes ; and that in that year the masters and owners of the principal vessels 
had a lighter called ‘ The Good Intent,’ built at Yarmouth, for the purpose of taking out part 
of their cargoes in the bay, to enable them to enter the harbour.” 

1110. What sized vessels does he allude to? — The vessels of the port, which range from 
70 to 80 tons. 



1111. Does he mention them to be vessels of 70 or 80 tons? — No, he does not. 

1112. Then, upon what authority do you state that ; you say you have only been 15 years 
there?— I presume they were 70 or 80 tons vessels of the ordinary tonnage trading to the port. 

1113. They may have been colliers from Newcastle? — Newcastle vessels come there but 
rarely. I offer the passage I have read, not as evidence of the size of the vessels, but that a 
lighter was employed for the express purpose of lightening the vessels. There is one expression 
that bears on the question : — “ The cost of the c Good Intent ’ exceeded 200/., and it was for 
many years a very profitable concern ; as most of the vessels resorting to the port made use of 
it. Upon the extension of the South Pier in 1806, however, the bar was found to be so much 
improved by it that vessels with full cargoes entered without difficulty ; the lighter became 
altogether useless and unprofitable, and was sold in 1815, by those for whom it had been built, 
to me Commissioners of the haven, for about a fourth of its original cost, to be used as a 
dredger upon the shoals of the river.” That lighter was sold when I first, went to Southwold. 

ill ^ tea d) Mr. Jermyn is an interested individual, inasmuch as he was the collector. 

H14. {Chairman,) (To Mr. Stead.) Have you made representations as to the neglected 
state of the harbour, and have those representations been paid attention to ? — The first repre- 
sentation I made was on the 4th of August, 1827. I was then getting deeply into the interest 
of Southwold, because I was extending my trade in malthouses. I found the quality of barley 
good for the purpose for which I wanted it, and I increased them on that account. In 1827 I 
ORgan to pay active attention to the harbour of Southwold, and I wrote to Mr. White, the 
clerk of the Commissioners. I urged them to adopt public open contracts like Yarmouth and 
^'places; 1 urged them also to straighten the course from. Walberswick Quay to the 
(South Pier, and remove the Billar Shoal, contracting the passage on the north, would leave a 
Strong hope that the channel and bar would be infinitely benefited. On the 13th of Septem- 
er, 1828, I wrote about the accounts ; I wanted to get the accounts. On the 25th of Sep- 
ember,. 1828, 1 urged them to dredge the harbour, and I took over Mr. Crane, who was the 

H 2 
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MINUTES of EVIDENCE taken before the COMMISSIONERS 

Mr. P. Stead and resident inspecting engineer at Yarmouth, with me, to get his opinion, as he had imnrov f 
F ' Wilson Yarmouth harbour wonderfully. He pointed out a cut through what is called the Bell 

ls ' R -N ‘ Shoal would do a great deal of good to the harbour, and to straighten the course of it. I t 0 u 

May 23, 1845 . t ^ lem t ^ lere were 29,655 quarters of corn shipped annually at Southwold, and that the loss 

* ' sustained I valued at If. per quarter, from the want of dispatch, making 14527. 15s., and that 

one-half part of the trade was diverted to other channels, making 29657. 16f. per annum loss 

1115. What was done? — Nothing was done, but they went to Parliament for a new Bill. 

1116. You are speaking of the Southwold Commissioners? — Yes. 

1117. In coming to Parliament, did you make any efforts to improve the harbour?— I 
made all the efforts I could to get. a good bill, and to get Commissioners appointed by the 
traders, payers of dues, and growers of corn. 

1118. Did you get that effected by the Bill ? — I did not. The corporation of Southwold 
The bankers, merchants, shipping owners. The Commissioners of the river Blyth, growers of 
corn attending Halesworth market, and myself, presented petitions to the House of Commons 
praying them to introduce a similar constitution of Commissioners as were in other harbours- 
such as Glasgow. Liverpool, Dundee, Newcastle, and Leith. I asked them to introduce 
Commissioners who were to be appointed by the several traders, because I thought they would 
attend more to the harbour than we could expect gentlemen to do in the country whose station 
in life does not lead them into those accounts that merchants and traders are familiar with. 

1119. What was the first Act for regulating the harbour of Southwold ? — That of 1746. 

1120. What was the character of the Commissioners appointed by that Act? — The b ailiff .- 
of the borough, 12 proprietors of the adjoining lands, and one clergyman. 

1 121. Had the town of Halesworth the appointment of any portion of the Commissioners? 
— None. They were to be self-elected. 

1 122. In any of the subsequent Acts had the town of Halesworth the appointment of any 
portion of the Commissioners? — Never. Self-nomination and election was the constitution. 

1 123. In 1830, when you came to London, you have stated that you endeavoured to obtain 
a kind of representation of the interests of the town in the new Bill ? — Yes. 

1 124. You did not succeed ? — I did not. 

1125. How many Commissioners were appointed by the Act of 1830 ? — Thirty-two. 

1 126. What class of persons were appointed, and are now Commissioners ? — The class of 
persons who were appointed by this Act which I took so active a part in were all landed 
proprietors, with the exception of two, and those two happened to be at the time, I believe, the 
bailiffs of Southwold. There was a strong objection made to the bailiffs being introduced into 
the Bill, and that strong objection was met by a petition from the borough of Southwold, 
convened in the public hall. 

1127 . What date ? — In the spring of 1830. This following resolution was passed by acclama- 
tion. Resolved unanimously in the Common Hall of the port and borough of Southwold, that the 
corporation seal be not attached to any consent or grant of lands, beach, or other right required 
by the Bill in its present shape. And that no such grant shall be allowed till a full, fair, and 
equal representation of Commissioners be introduced in the present, or any future Harbour 
Bill of the borough of Southwold, of merchants, ship-owners, and landed proprietors to be 
elected annually ; and a petition was then agreed on, praying “ That, the bailiffs and commo- 
nalty of the borough of Southwold may be empowered to nominate and elect from time to time 
six Commissioners to be appointed under the said Act.” A meeting was afterwards held, and 
the following petition was the result of the merchants, ship-owners, ship-masters, and others of 
Southwold, that the bailiffs for the time being for the borough of Southwold may be restored 
and inserted as Commissioners. “That the clause appointing the Commissioners in the said 
Bill may be expunged, and one of a more open character introduced. That the nomination 
and appointment of Commissioners be not confined to the extent of landed interest, or the 
amount of interest derived from land as required by the said Bill only ; but that the said 
Commissioners may consist of merchants, ship-owners, and payers of dues equal in number to 
those representing the landed interest.” That all such Commissioners be elected and appointed 
from year to year only ; also a petition from die merchants, &c., of the river Blyth and inha- 
bitants of Halesworth, who pray that inquiry may be made “ whether the embankments of the 
lands and the stopping up the creeks have been necessarily and equitably made, as the 
prosperity and goodness of the harbour depend so especially thereon.” 

1128. Did you come to Parliament to enforce those resolutions? — Repeatedly. 

1 129. Did you obtain any alteration in the Commission ? — The bailiffs, I think, were intro- 
duced into the Bill at that time as bailiffs upon the third reading, and Clause A limiting the 
port added. 

1130. Who were constituted Commissioners by the Act of 1830; what class of people were 
appointed? — Landed proprietors, clergymen, all justices of the peace for the county, and bailiffs 
of Southwold. 

1131. How many of each? — Ail the justices of the peace, fourteen clergymen, and sixteen 
landed proprietors (two bailiffs of Southwold, who were merchants), are named in the Act. 

1132. Has there been any alteration in the character of the Commission since? — They have 
introduced a few more merchants since that time. 

1133. What is the state of the Commission now ? — All the justices of the peace, ten clergy* 

men, seventeen landed proprietors, their lawyer, one merchant, one brewer, and one chemist. 
(Mr. Ellis.") By the Municipal Bill, the town council have the power of electing two ex office 
Commissioners of the harbour, and they require no property qualification. (Mr. Stead.) by 
section 7 of the Act. « If any person not being so qualified, or not having taken the sai 
oath, shall presume to act, every such person shall for every such offence forfeit and pay * lie 
sum of 507. ’ r j 

1 134. (To Mr. Ellis.) Do you know that all these clergy are qualified with an income of 
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100 /. a year from land as formerly in the Act ? — I apprehend so. I apprehend they are com- 
pletely within the terms of the qualification. 

” 1135 . As landed proprietors? — Not as landed proprietors, there is a double qualification. 

1136. Have you attended any of the meetings of the Board of Commissioners? — Every 



1137. Can you state what portion of the clergymen attend every meeting? — On Saturday, 
15th July, 1843, there were present four clergymen out of twelve Commissioners. 

1138. How many belonging to the town? — Two. 

1139. Js that the general character of the meetings? — I should say generally so. On the 
20th of July, 1839, there were present three clergymen out of twelve Commissioners. 

1140. How many of the town? — Three. 

1143. (To Mr. Stead.) As the inhabitants were unable to obtain that modification of the 
Bill, have they been satisfied with the management of the harbour ever since? — We have been 
very much dissatisfied with the bar. I had two vessels loaded with corn bound for Newcastle 
and Perth in 1838, called “ The William,” and “ The Hawk,” under a hundred tons burthen ; 
they were detained ; they were lost afterwards, one with all hands on board, and the owners 
ascribed the loss to that detention because it threw them into that dreadful gale which occurred 
in January, 1839. 

1142. Do you mean that they were only able to leave the harbour at high spring tide? — 
Not even at high spring tide could they leave the harbour. Other vessels were detained at 
the same time; 1 have had six or seven detained frequently. On one occasion, in 183S or 
1839, we had the harbour beached up so high and dry that carriages and horses passed outside 



of the pier head. 

1143. Do you mean that the bar had been raised in 1838 so high that persons could walk 
across?— In 1838, or 1839, not only persons, but even horses and carriages for many days. 
A great number of vessels were inside ; no water ebbed in or went out ; it was a perfect lake ; 
and then there was a number of vessels inward bound that could not get in, beating about for 
shelter in Yarmouth Roads, &c., one stranded and lost totally on the bar called “ The British 



Mr. P. Stead and 
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tgueeu. 

1144. Had that bar been thrown up by an easterly gale? — As I do not live at Southwold 
I forget how it happened. The want of back-water was not sufficient to keep the harbour 
open. 

1145. Do you mean to say that any impediment to the flow' of the tide up the river had 
caused that ? — I mean to say that a continual accumulation of tide after tide bringing in beach 
choked it up, while I should imagine if we had had the natural backwater, and it had not been 
banked off, that water would have been sufficient to keep the harbour open. 

1146. How was that tidal water banked off?— It was banked off by gentlemen in the neigh- 
bourhood whose land adjoined; they enclosed the land on each side of the river. 

1 147. To what extent has that been done? — In order to speak correctly I will state it from 
Mr. Walkers Report, “ Showing the area of the embanked lands, formerly overflowed by 
the tidal waters of the River Blyth ; with their situation and level below a six feet six inch 
tide, and the quantity of backwater excluded thereby from scouring the harbour.” 

1148. State the total area and the total amount of water excluded? — 1504 acres of marsh- 
land, surveyed, excluded 148,296,490 cubic feet of water; of marshes which he did not 
survey, 1200 acres, if at the same levels, excluded about 118,637,192 feet. The total quantity 
embanked was 2704 acres, and the total quantity of water excluded was 266,933,682 cubic feet. 

1149. Do you, and the inhabitants with whom you have communicated, consider that 
the injury done to the navigation to which you have alluded, has been caused by these lands 
on each side of the river being embanked, so as to exclude the flood tide? — Yes; we do believe 
that is the cause of the harbour being so bad. 

1150. Do you know under what authority these lands have been enclosed ? — I never heard 
of any authority whatever. 

1151. (To Mr. Ellis.) You have seen Mr. Walker’s Report? — Yes. 

1152. Are you aware of the inclosures to which that Report alludes? — I know the inclo- 
sures described in Mr. Walker’s Report. 

1153. Do you know by what authority the inclosures took place? — I apprehend that the 
landlords inclosed them, considering them as their own property. I know there is an Act of 
Parliament which prohibits any embankment being made, which was passed in 1806, but 
none previously to that. 

1154. What Act do you allude to? — It is the 46th of George III., chap. 153. ^It is 
intituled “ An Act for the preservation of the Public Harbours of the United Kingdom. 

1155. Is it a general Act? — Yes, for all the harbours of the United Kingdom. 

1156. (Mr. A. Chapman.) That relates to the jurisdiction of the Admiralty over harbours? 
— Yes. 

1157. (Mr. Hume.) Has any of these inclosures taken place since 1806 ? Very immaterial 
ones, as stated by Mr. Walker. 

1158. Up the river? — I am not aware of any up the river. 

1159. (To Mr. Stead.) In offering the opinion you have given of the injury done by 
inclosing those lands, can you give the authority of any engineer for that opinion . Mr. 
Rennie’s, on the 6th of January, 1820. 

1160. To whom was that made? — Addressed to the Commissioners of the Harbour of 
Southwold. 

1161. What is the purport of that ? — “ There is little doubt that the harbour of Southwold 
has, at former periods, been of a much greater depth than it now is, as will hereafter be 
shown ; and that for many years past it has been getting gradually more shallow, owing to the 
embankment of the salt marshes, over which the tide used to flow, and the stopping some of 
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Mr. P. Stead and the creeks which communicated with the channel of the river Blvth Rv tw v 

'" flux of . the tide water has been diminished, and consequently the efflux thereby dim?^^ 
Pths, R .IS. the velocity of the current, so that the matter which formerly wL not sufficientlfheZ 

'** x, ‘ 1 11 became so. J to res ist 
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its strength, gradually became so. - - - 

1 162. Is that the opinion you allude to in support of that which you have nmv ct * i 

causing an injury to the bar? — That, and many other opinions besides. tet 33 

1163. Does Mr. Rennie afterwards state at that time the quantity of land tint hoi i 

embanked?— I-Ie says that about 1100 acres of ground, over which the tide used to l 
been embanked. uow > nave 

1164. What depth of water flowed over the ' marshes ?— I can onlv refer tnM, u . 

report, who takes an average over 1100 acres at that time. Y Mr ' Rentt ^ 

. 1 16S - (GS*- Washington) Did Mr. Rennie survey and carry a level over the whole nf ft 
river and marshes ? — N o, he did not. 01e ot 

f T r ' f VaB ? 1 ' take e Walker llad tw ° Plants down there several 

months taking levels and measuring the land. several 

1167. What was the general result of his survey ?— 1 The result of Mr. Walker's ■ 

the I able given above in answer to Q. 1148. urve y* 

1 168. (Mr. Hume ) What evils does Mr. Rennie point out as likely to arise from emhanH,. 
the marshes?— 'The quantity of surface contained within thepresent embanked channels oftbl 
River Hyth, creeks, and low embanked ground connected with it, as far as I can ascer Z 
may be about 200 acres, on a part of which the tide may rise five feot on the averase^ 
othere, not two leet ; perhaps it four feet are taken it will be a full average ; and if s?indl 
only are taken as the average height, that the tide formerly flowed Sver 1100 acre, !™ 
embanked, the diminished force of the current will be nearly in the proportion of ten tofow 
This is confirmed by the evidence of John Church, formerly a branch pilot but now master if 
a vessel, “<■ "'ho has been about 62 years at sea. He said that above 30 years are tie 
current of ebb was so strong that they were obliged to make the vessel fast by cables ad , 
boat couU not pull up the harbour; but that now a vessel could stem the current with a Xd 

fo". 1 ': 08 ™ 1 boat «™U. K»v up at any time. I have been tlms particulifh 
stating the evils arising from embanking the marshes, over which the tide used to fiow that T 
may impress on your minds the necessity of preventing such embankments in future, unlsssa 
Ittendrf to S s , omewh “ e else ln 1,e “ of the embanked lands ; for unless this is strictly 

»w» d tb t l ’ * haI 5 our wdl S° ™ S ettl “g worse until It. will be entirely lost, and I am nit 
awate that any remedy can be substituted for the deprivation of back water. To destroy He 
Zrto ht fh * alr . ea ? y . made and to allow the tide- water to flow into its ancient receptacles, is 
no doubt the most obvious and effectual remedy that could be devised ” f 

, i* 6 , ,?r s he f emards t0 aay remedy for that beach which you say grew up into 

iz i am uwure of any means by which this beach could be kept out; hut if the 
an? toen h euffic.ei.t, what wai i brought m by the tide would be scoured away in the ebb;’ 
and then he recommends a steam-dredging engine to scour away the shoals thati would arise. 

most of the captains and re“ mZSLTlike' 18 ? ~ N ° ° lller W 

to <- ■»*« 

new embankment been made since that time?— I think there is a little 

n n m* “ ° f and neal ’ Suulhwold are enclosed. 

The sat™ 1 a C0Mider “ 1,6 dooe to re “» dy the Present state of the harbour?- 

1 1 vT wr. dy h , was a PP ked at Wells, that is to take the banks down, 
wiven b VT "u you allude to? A case at Wells. It was decided upon an opinion 

e ,ve “ by Mr. Serjeant Grose on the 31st January, 1778 .-(Arp. p. 166. 1 P 

thr“?e,emUnalsafkw! 8 th ° Se en ‘ ba "kment S contested ?-It was contested i. 

1 S a I WaS t ! ,e result They took place from 1779 to 1784. 
that alHhe.ih a V he 0pin, m Serjeant Grose on that occasion ?—“ I am of opinion 

halour and ”a- to ,C \. by preventing the flow and reflow of the titles, stop ip the 

but som’p nf fh^ r ^ U ^ ICia - t0 j tRe f^ion, were “uisances at the time they were made; 
remover! v, cj ^ existe( * so } ou g that there will be some difficulty in. getting them 

continued the la t0 atte [ n P t lt wi 'l he by indicting those persons who have made or 
tafdZm,?,, » f he emban t km “ ts whicb »fe prejudfeial to the harbour. It would be of 
^al^e^the rniw-Vef ■ L *° a »™pt to abate them, by puffing them doi, 

to reZve ° J might be prejudicial agiinit those who endeaymi 

bv virtue of that Z’ V 'Z tba Commissioners under the Act for preserving the harbour, 
imoZvinVLd clausewhlch “*!« ‘hem to do what they think fit for the purpose »• 
Zuort I Zh , ” amtainln ? «• “ a ? a Pply as much of the money raised under the Anti. 
andXairtaZfX \ P T T ”n V“ my °P illi<m . be dumg that which will assist to impure 

removing theZn harbour ; but before such indictment be preferred, or any thing done towards 
station FhZnZ ^ nk . me " ls ' 1 w0 P ld recommend an application be made to the Lord ofthe Manor, 
If he sees the % J^ e embankments, and begging him to remove them, 

nuisance eomnlv^ ^ ^ r ,’^ t ^ ^ink he may find out some plan to remove the 

much injury to the knd wouidbe,he 

toialsfoilo^f 11 7ff ar 'Z aPPbeati™ was made to the Lord ofthe Manor ?-Ttoee sotetf 
were U St. ? '^ult.of those trials was, that costs and expenses to the amount of.W. 
in 1781 restrain! °* u ^ arner> anf l there was an injunction granted by the Court of Chancery 
oolved and thro 6 ^° mmissl0Uers h'om removing the banks. This injunction wasdis- 
s , and they were at liberty to throw down the same. After these proceedings, it appears 
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by a minute, that the water upon a spring tide flowed as far as the ancient limits of (he port, Mr P Stead and 
by which we may infer that the banks were all removed. (See Appendix, p. 188.) Lieut. F. Wilson 

' 1179. Was the result of that trial to remove those encroachments ? — It was. Ellis, R.N 

1180 . Have you any other decisions respecting Southwold? — Mr. Chitty’s opinion was taken. 

1181. At what time was that opinion taken ? — The 4th of January, 1839. ' May 23 ' 1845 ’ 

1182. What was the occasion of his opinion being requested ? — I found so much 
difficulty in my trade, that I put a case through my lawyer to Mr. Chitty. 

1183. What is his answer? — “It. appears to me under the circumstances stated, that the 
embankments and obstructions in question are public nuisances, as being an injury to the 
harbour and the passage of ships : (Callis, on Sewers, 76 ; Hale, De Jure Maris, 21 ; 

Hawkins, Pleas of the Crown, book i., chap. 32, s. 1 — 11.) As such nuisances, they may be 
abated and removed ; or the erectors or maintained of them may be indicted, or have a 
criminal information filed against them, or if any individual has sustained any special injury 
arising from them (as by the detention of his ships in the harbour, or the like) he might main- 
tain a special action on the case against them : (See per Lord Eilenborough, R. v. Dewsnap, 

16 East, 196 ; Greasley v. Codling, 2 Bing, 263.) Of these remedies, I should at all events 
for the present advise the adoption of the one by indictment only ; which may be prosecuted at 
the instance of any individual who may think fit to resort to it. I should advise the indict- 
ment to be against the parties who have erected or maintained the most recent of the embank- 
ments causing the nuisance. I do not think that the length of time during which the embank- 
ments have existed will legitimatize them : (Weld v. Hornby, 7 East. 195; R. v. Cross, 3rd 
Campbell, 227 ; Coupland v. Hardingham, id. 398; Vooght v. Winch, 2 B. and Aid., 662. 

There is no limitation of time for the prosecution by indictment. The responsibility to an 
action at the suit of any person specially injured would cease at the end of six years from the 
occurring of that injury. Those persons who erected the embankments since the 46 Geo. III. 
was passed may, I think, have subjected themselves to the penalty imposed thereby. 4th 
June, 1839.” ( For Case, see Appendix, p. 188.) 

1184. Did you on receiving that opinion take any legal measures, by indictment or other- 
wise, to remove the embankment ? — I considered it was the duty of public Boards to do that, 
and not private individuals. I applied to the Commissioners of the River Blyth in 1839, and 
to the Admiralty, the Woods and Forests, and House of Commons, in 1844, and the result 
is the appointment of this Commission. 

1185. You were at the expense of obtaining the opinion? — Yes. 

1186. You did not think that you, as a private individual, should be put to the expense, 
but you applied to the Commissioners of the River Blyth? — Yes. 

1187. When did you make the application? — On the 15th of June, 1839. 

1188. What was the application you made? — I drew the attention of the Commissioners 
to the ruinous state that the harbour of Southwold has been reduced by the embankments of 
the marshes and stopping of the creeks, and submitted a printed report of Mr. Rennie, and I 
produced reports from various other harbours. They resolved to memorialize the Commis- 
sioners of Southwold, and the effect of that was, that the Blyth Commissioners examined six 
captains who were then in attendance; and those captains attributed the bad state of the 
harbour to the embankments. They conclude thus, “ Finally all the captains declare that 
it. is their decided opinion, the deprivation .of back waters, occasioned by the embankments, 
causes the harbour of Southwold to be reduced to its present deplorable state. Further, that 
it is their unanimous opinion the extension of the old north pier and limiting the width of the 
present channel is essential to meet the now state of the back waters. And lastly, they admit 
the easterly winds have been lately more prevalent than usual ; but still, that the state of the 
harbour has been getting gradually worse for several years past, and that if something is not 
done they must leave the port for elsewhere to obtain a livelihood. 

1189. Did the Commissioners take any other steps? — They memorialized the Commis- 
sioners of the harbour, and the Commissioners of the harbour upon a meeting appointed a 
public investigation of the matter at the town hall of Southwold. 

1190. Had the Blyth Commissioners any power of themselves to abate any of the nuisances 
by removing the enclosures ? — I am not aware that they could have done. it. 

1191. What is the jurisdiction of the Commissioners of Southwold and the Commissioners 
of Blyth? — The Commissioners of Southwold Harbour have ample power to do all that is 



1192. What is the extent of the jurisdiction upwards? — It is not defined. 

1193. What, is the jurisdiction of the Commissioners of Blyth? — They have gone down as 
far as Wolsey Creek. 

1194. Do you understand that from Wolsey Creek to the sea is under the Southwold 
Harbour Commissioners? — I should think that it is. 

1195. Is not the jurisdiction of the other parts under the Blyth Commissioners? — The Blyth 
Commissioners have performed their duty as far as it is necessary for the purpose for which 
^ywere established, that is, for the navigation of small boats. 

1196. Are the Blyth Commissioners under an Act of Parliament? — Yes. 

1197. {Capt. Washington.) Does the Act state for small boats?— When I state for small 
boats, it is for wherries. 

1198. (Mr. Hume.) Under what authority do the Blyth Commissioners act? — Under the 
authority of the Act of 30th Geo. II., chap. 47. 

1199. Have they any power of removing the embankments so as to improve the naviga- 
tion? — The embankments do not interrupt their navigation for small craft so much as they 
interrupt the navigation of the harbour and bar. 

[The Witness withdrew .] 

Adjourned to Wednesday next at One o’clock. 
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Wednesday, 28 th May, 1845. 
Present : — 



Rear Admiral BOWLES, C.B., in the Chair. 

Captain Beaufort, R.N. 
Mr. Godson, M.P. 

Captain Washington, R.N. 



Captain Sir Gordon Bremer, K.C.B 
Mr. Hume, M.P. 

Mr. Rice, M.P. 

Mr. Airy, Astronomer Royal. 

Patrick Stead, Esq., further examined. 



1200. {Chairman.) Will you be so good as to state generally any further complaint whi,l, 
you have to make against the river Blyth, and the harbour of Southwold ? — I think that ! 
to the removal of the embankments made by the landowners, which shut out the tidal to* 6 * 1 
a dredging should take place, and an equalizing of all the sections of the river and cutting 
sharp corners, and above all the removal of Blylhborough Bridge. Mr. Walker savs “th 
bridge is a disgrace to the county and the navigation, and ought not to be tolerated another 

1201. Will you explain why you consider the bridge an injury to the navigation?— Becaus.’ 
the sectional area is too small; the sill is too high, and the soffit of the arch is too low 1 
have recommended the removal of that bridge for a long lime. The trustees of the road 
would not consent to that, nor the magistrates of the county, although the trustees of the 
road have removed a bridge of far inferior importance, the removal of which cost a great deal 
of money, and it did not. require to be removed; ii. tumbled down several times: it is called 
Wangford Bridge. 

1202 (Mr. Ilume.) What distance is that from Blythborough Bridge ?— From three tn 
four miles. ° 

1203. {Chairman.) Is the new bridge so built that it does not impede the flow of the water ?- 
It is a bridge oyer a part that communicates with another branch of the river that is not 
navigable, which it leads to the river. There is a large quantity of land which Mr. Walker does 
not map to the westward of Wolsey Bridge. That also would add greatly to the back water 
Mr. Uissold, in his pamphlet, values such marsh land at 3 1. an acre rent; some land he pro- 
poses to embank for the benefit of the harbour, called Buss Creek, and, he says, that there are 
10O acres of it, and that it would be worth 300/!. per annum on a rough estimate, that is, 
irom Buss Creek and the lands adjoining. I have made a calculation of what the rental would 
be, if we could get. that land for the benefit of the navigation ; the quantity of land embanked 
altogether, according to Mr. Walkers account, is 2704 acres, and at 3 1. an acre, it would be 
°Ji^ Q P er an num. According to the calculation, at 30 per acre, the back rent due would be 

the „ back rent according to the dates of the embankment, as stated in old 
Mr. Rennie s Report of 1820. I have asked the Commissioners to use a rake to deepen the 
river, such as was used in order to cut out the Victoria Channel at Liverpool, and such as is 
used at the West India Docks in London ; that they should have a steam-vessel to tu°- out and 
m ships at high water, and rake out the mud at low water ; and that they should build con- 
crete faced with rubble work instead of wooden piers. 

I reckon that the tides at Blythborough flowed about the same as they do now, that is, 
“HP 8 ™? ^ Rep ° rt ° f Mr. Langley Edwards in 1757 with that of Mr. James Walker in 
1»4U ; therefore, it cannot be said that the embankment ofland has raised the level of the tide, 
or carried it to a further extent up the river; and it is proved by the evidence printed by the 
Commissioners of the River Blyth, that the locks which were built upon the river did not 
commence until the river was beyond the influence or reach of the tide ; the first two locks being 
ouiit upon land which was purchased by the Commissioners, and through which the canal was 
cut, and.Bulchamp and Blyford, the two lowest of the five locks, erected thereon. The 
Commissioners of the River Blyth have very much added to the quantity of back water, by 
deepening and widening and scouring the upper part of the river and by making a new cut, called 

o inson s Cut ; and, I flunk, that the River Commissioners have done all that was requisite 
lor ooats, hut that the Harbour Commissioners have not clone anything above the harbour 
,? r • le e , n , e , 0 ^ e j 33 - 1 ’’ ^ think that their expenses have been excessively high ; as regards 
their establishment of officers they are double the expense of other ports, such as Wells and 
Yarmouth, compared with their revenue. I think that the dredging was done at double the 
expense that it ought to have been. 6 ° 

1204. What was the expense? — They paid 5JA for the lighters carrying flu ml 
and mud from the dredgmo engine, whilst I believe it might have been done at SI 
™ ' .tit T" T Sy ’ T here 1 kno "' dredging is carried to the highest perfection ot 
any part of this kingdom, they do the whole of the work for about 21 £ per ton. including 
every expense, the engine, machine boats, and everything ; and I should beg lean to 
draw the Commissioners' attention to a pamphlet which 1 have printed and it in wr 
laid on the table, containing a letter at p. 56, dated 23rd October, 1839, from Messrs. Wright 
and Come, of Perth ■ and another at p. 57, from the managing man of the dredging depart- 
ment in the river Tay dated 9th October, 1844, showing thit tie dredging was done in tW 

yeSt? p^lklf *° Per 4011 f<>1 ' SIaTd ’ and fr ° m <0 Pel ’ to “ ™ olay ^ A ' 

The detention of vessels by the bar that were loaded by me, for want of water over the bar, 

I loaded the -Lord Exmouth” on the 6th of January, 1840, Theccg 
was landed out of condition, and she was reloaded with the 668 tjuarters of barley on the 1» 
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of February ; she could not sail before the 4th of April, three months ; that is a total destruction 
to any brewer s interest, because a brewer cannot malt barley in the summer months 

1205 What depth of water did that vessel draw, and what depth was there in the bar 
during that time ! — 1 nave not the information here, but I can cret it. 

1206. Of how many tons burthen was the vessel ?— I suppose about SO toils I could 

enumerate 15 or 20 vessels that were delayed in a similar manner and stopped for various and 
lone periods. It has been to that extent, that although I used to ship from 10 000 to 50 000 
quarters of gram a-year at Yarmouth and at Southtvold, &c. I have been compe’lled altogether 
to give up the trade of shipping corn. ° 

1207. (Chairmm.) When did this detention begin, and what was the state of the harbour 
when you first began business?— When! began business I lived at Yarmouth; we did not 
find so much difficulty at first, we found it growing upon us. 

1208. (Mr. Hume.) What was the depth of water at first ?— With the same class of vessels 
when first in business, I did not find so much difficulty as I did afterwards: the bar has 
been getting worse, and the complaints and losses which came upon me were so great that I 
gave up the trade of shipping corn in 1840, and several merchants were ruined by the delay 
and loss of markets; they could not calculate what time would be occupied, and barley is of 
that perishable nature that after the month of April it is only fit for grinding 

1209. ( Chairman. ) You came to reside at Halesworth in 1817?— M°y business was in 
Yarmouth up to the year 1840. I had had a dwelling-house at Halesworth and Yarmouth 
At Halesworth, Beccles, and Yarmouth I had houses of business. I resided at Yarmouth 
until 1838, and at Halesworth thereafter. In 1821 I began to malt there. 

1210. Is it within your knowledge that any other merchants have been obliged to give up 
the corn trade at Southwold, in consequence of similar inconvenience ? — Yes ; one of the largest 
corn merchants, and of the longest standing, Mr. Jacob Mealing, left Southwold 30 or 40 years 
ago, and went to Norwich to carry on his trade; he and his son carried on the largest trade in 
the county of Norfolk ; at one time they were the largest com merchants in Norwich. 

1211 From what port did they ship?— From Yarmouth. Mr. Jacob Mealing lived at 
Southwold, and carried on his trade at Southwold formerly, and he shipped at Southwold. 
n'llham Blanden, wherryman, can give you much better information upon this, because he is 
an old man and knows the parties. 

■ I2 S' I ? aTe 7 0U an y f “ rtller evidence that you wish to give?— We have a very small quart- 
tity of land-waters flowing down to Southwold, and therefore we ought to be supported with all 
the tidal water we can possibly get. By Act Anne 1, cap. 7, the Crown seems to have relinquished 
all Crown lands, and the country took them at that time ; it was a bargain made between the 
Crown and the country upon Anne’s Civil List being made, and in that Act there is a very par- 
ticular provision respecting Crown lands. 

1213. (Mr. Hume.) Do you consider that the lands which have been inclosed, and which 
were formerly overflowed, were Crown lands? — Most distinctly. 

1214. You allude to that Act as giving to the public the right over all land within hi<di 
water mark ?— Wherever the ordinary spring tide flowed. The Act also provided for a rental 
ot land in certain cases. 



I think that the two lower reaches of the Halesworth Canal ou°ht to be let out at every 
spring tide. ° J 

1215. Would the tide in that case flow up? — No. 

, 1216 What advantage then would there be? — A quantity of scouring water would come 
own. My proposal to the Harbour Commissioners, when the price of iron was low and 
fth 8 t° w three y ears a g°> and all kinds of works so low, was that they could have made each 
o he creeks available as receptacles for water by constructing portable iron-framed sluice- 
gates across, that those creeks together with the two lower locks on Halesworth Canal, should 
e opened at such a period that the whole would come down simultaneously at the last quarter 
ebb upon the bar at Southwold. ^ 

Mr. Rendel, civil engineer, has given an opinion upon an abstract case which does not at 
apply to Southwold. Lord Stradbroke produced this opinion to the Commissioners of the 
trf «k° Ur fia the annual meeting of the 20th July of last year, and mentioned it as an argument 
Mr v' t j*i t tae em kankment had done good instead of harm to the navigation ; and I believe 
m |de) n ° w states that his opinion is by no means applicable to Southwold Harbour. 

„ pi e nation of the boundary of the harbour was taken out in the House of Lords. 
L'miic^r WaS . at the third reading of the bill in the House of Commons, — “ that the 
taVpn t° j &ld harbour of Southwold shall, for the purposes of this Act, be deemed and 
A nArir° extena t0 distance of 100 yards above a certain quay called Walberswick Quay.” 
sndi alt° n ?- aS ! ? ent U P to the House of Lords by the Corporation of Southwold, praying “ that 
sioner er . on he made in the said Bill as shall effectually prevent and restrain, the Commis- 
me ,- S aC i in £ ua . r the Blyth Navigation Act from claiming and imposing the tolls and duties 
- e la their Act, which may be shipped from and landed at tne said quay called 
shore O ° re extending the limits of the said harbour to or beyond the said Black- 

the Cn e ®[ ouse of Lords took that money clause out of the Bill, and sent it back to 

House m ^p 1S *° r a PP rova h I then took steps in order to throw out the Bill in the 
elected ° T 1 m I“ 10ns ’ hut a promise was made me that four or five Commissioners might be 
town ofVl ° rSt meet ’ D § J under section 6 of the Act, from merchants and others from the 
Printed t a * es ' vort h > . hut they were not appointed, and three letters were written, which are 
Gnn f .b a^PP^t and ® * n t h e printed evidence laid on the table, addressed to Sir Thomas 
1217 M c r ‘ Su me ’ and L ° rd Stradbroke. 

before tiie p Thomas Gooch was the member in charge of the Bill ? — Yes : indeed I may say 
omrmttee of the House of Commons sat, and before the member for the county 



Patrick Stead, Esq. 
May 28, 1845. 



Printed image digitised by the University of Southampton Library Digitisation Unit 




58 



MINUTES of EVIDENCE taken before the COMMISSIONERS 



Patrick Stead, Esq. took the chair, we agreed that no question should be gone into of past grievances • th 

*- — . , _ would endeavour to do everything possible to make it a good harbour in future and w'th ^ 
May 28 , 1845.'; understanding that there should be other periodically elected Commissioners introduced • h , 
they delayed the Commissioners’ clause until they had gone through all the Bill I u.-,' 
there were six members sitting on the Committee, three of whom were elected bv the R ii 
and two of those three named in the Bill, so that the Committee elected themselves y 
could not happen now under the present improved system of Committees in the House of C ™ 
mons. That caused a great deal of opposition. Four or five petitions were presented a° 
it, and not one in favour of the Bill, except the promoters’ petition ; a fifth petition agaiiBt 
Bill from growers of corn at Beccles came too late. The old Commissioners presented a f 
tion for the new Bill, and they never got -any one else to support it ; so that we consider o 
selves very hardly dealt with by that circumstance, particularly when I believe I am pa/*’ 
3007. and 4007., and sometimes 5007. a- year in port dues, the whole revenue of the port ba 
II 007. ; and it is a hardship which should not exist in the English constitution. ° 

1218. (Mr. Hume.) You have paid that on the vessels employed by you? I mavfairl 

state above 3007. one year with another, during the existence of the Bill. Mr. Catt ’ 
Brighton, is here, who will prove that he and his partners are large buyers of Earley, and that 
they would not give me orders to ship it at Southwold, but only at Yarmouth. I crave up the 
barley trade and shipped malt, for it does not signify when malt comes up to London because 
the brewers have from 20,000 to 30,000 quarters lying here in store. Another objection 
against this Bill, is that the qualification of Commissioners is too high, and in consequence they 
cannot get Commissioners ; and further, I believe thatthe whole proceedings of the Commissioners 
are illegal, because some have been admitted without taking the oath, which, by the Act 10 
Geo. IV., cap. 48, they are bound to take ; the present Commissioners that are acting, I believe 
have not all of them beeu sworn, and such appears to be liable to 507. penalty ; and the whole 
of their proceedings I therefore consider are illegal. I have consulted the collector of cus- 
toms at Yarmouth, and others who are acquainted with the trade, and lawyers, and I believe 
I could run my ships up to Blythborough Bridge, and not pay anything, except trifling ton- 
nage duties, about 2 d. a ton to Southwold, if the ship goes beyond the limits of the port I 
mention that to show the imperfections of the Bill. 

1219. {Chairman.) Would you recommend that the limits of the port of Southwold should 
be altered ?— Yes ; they are now undefined, and we suffer in our own trade, from the limits 
not being properly defined. There is a coal trade carried on in Dunwich, within three miles of 
Southwold, and the coal merchants pay no dues, and compete with the Southwold and Hales- 
worth merchants who pay dues, and thereby a great part of the revenue is lost. I believe on the 
Benacre side, to the north-east, there have been coals landed also. 

1220. (Mr. Hume.) Do coal vessels go to those places to avoid the dues, or because they 
have not water to come into the harbour ? — To avoid the dues. 

1221. Could they come into the harbour? — Yes, they have come into the harbour, and 
taken shelter there, and then gone out and discharged. I believe that is the case to the best of 
my recollection, I should not like to state that positively as a fact. 

1222. Have you complained of the embankments to any other authorities than the Com- 
missioners and the House of Commons?— I complained to the House of Lords. 

1223. Have you reported them to the Admiralty ? — I have, and to the Woods and Forests, 
and Board of Trade. 



1224. Have you taken every means in your power, to remedy, what you consider, an evil, 
by applying to such public bodies as you thought would take cognizance of those points ?- 
JLvery constitutional means; but I .'have not used main force, as employed at Rye in 1830, 
whereby they gained their object. 

1225. You complain of the expenses being high, have any books of account of the receipts 
and expenditure beeu given to you? — I have never been able to see the proper books which the 
Acquires, and I have never been able to check the accounts. 

122b. What does the Act require ?— Section 24 of the Act requires a book to be kept, “in 
which are to be entered true and regular accounts of all sums of money received, paid, laid 
out and expended, and the several matters and things, together with the quantities and prices 
thereof respectrvely,’ that clause was drawn up in my handwriting. 

1227. Were those books to be accessible to any parties paying the rates or not?— Those 
books, upon the payment of a fee, are required to be shown, and copies to be given to any 
person m anywise interested. 

■ 1228 ’ Have y ou . .o r any other person, applied to see those books ? — I have" applied ts 
inspect the books, and to get copies continually since 1827, and I have not obtained any books 
such -as the Act requires. 

1229. Have the accounts been printed or published by the Commissioners -in any of * 

newspapers ?— I am not aware that they have 

19.30 TJ ...... J . .... 



193 P G1 ' S — 1 am ROt aware that they have. 

1230. Have you, as a merchant, paying upwards of 3007. a-year towards those revenues 
naa access to books m order to ascertain whether the credits were proper and the expenditure 
regularly entered . — I have not, because those accounts are lumped; the sums are put in 
Without quantity or price, which the Act requires. 

4231. W here did you see those accounts ?— They are here. I got -them from the treasurer 
1 . first went to the collector, Mr. Ellis, and then I went to the treasurer by his reference, anc 
uiese are all the accounts that I have been able to obtain. (The Witness laid on them 
sever at annual accounts.) v 

si DU, y° u ever apply to Inspect the accounts which the Act requirK 
mem to Keep ? — Repeatedly. 

’ ^ ere y° u refused ? — They told me that those were all the accounts th3y had- 
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■ 1234. Was there a book kept ?— They told me that such a hook is not kent 

1235. Jon are aware of the 26th Section of the Act, which, in the first tlace, directs the 

Commissioners to keep a book, and in the next place directs That it should be open for the 
inspection of the said Commissioners, or any creditor or creditors, or any person or persons in 
any way interested, upon the payment of one shilling?”— There are two clauses respecting 
accounts ; one clause is a general clause, and the other clause is the clause I read 1 8 

1236. What are the clause, ?-The first is die 4 Geo. IV. cap. 48, s. 14, that provides for 
the annual meeting of the Commissioners, and at that annual meeting they are to state the 
whole transactions " to the intent that the account so stated may be open to the' general 

inspection and examination of ail persons interested therein, who shall assemble themselves at 

such annual meeting. I once applied for admission, and there was some difficulty about it 
I was admitted to the meeting as a matter of courtesy, I understood, and I therefore never 
went again. I would not attend by courtesy. 

1237. (Mr. Hume ) Did you ever present yourself at any of those annual meetings, and 

were you refused 7-1 presented myselt m the year 1840, and wrote a respectful letter airing 
to be admitted, and I was admitted then, but 1 understood by the address that I got, it was b! 
courtesy, as it would be inconvenient to let many people come. J 

1238. You did not apply in any subsequent year to be admitted?— No, I did not because 
I thought it was not the proper way to go. 

1239. (Chairman.) Did you consider yourself entitled under the Act to attend ?— I did 
but the only way, and that is the hardship of the case, would have been to go to law 

1240 1 (Mr. Hume.) Have you any observations to make upon those accounts which you 
obtained from the treasurer ?— The following is the account of 1843 ; the first charms is " for 
labour, &c. as per surveyor s book, 500/.” ° 

An Abstract of the Account of Mr. Joseph Berry Edwards, the Treasurer to the Commissioners of 

year 8 24th Jone ' 1843 - andited **** ^ * a—*. *- 



RECEIPTS. 



£. 



1842-3. Dues on 10,636 tons 9J cwt. of coals 

at la. 2d 620 9 8 

Do. on 19,184 a qrs. of corn at Id. .159 17 5 

Do. on Roods, &c .117 6 6 

Do. on 1846 tons of ballast . . , 68 19 6 

Tonnage dues . j 11 10 



aoo 

Blyth Commissioners, proportion of 

1843, survey 87 9 

Juua_24, Balance due to treasurer . . . , 90 17 



4 11 



The foregoing account w 



£1146 12 1 



EXPENDITURE. 

1842 

J une 24, Balan ce due to Treasurer . . , 

1842-3, Foviron and blacksmith’s work, &c. 

Labour, &c., as per surveyor's book 
Interest on money borrowed 
Salaries and law expenses . 

Timber, &c 

Rope, yarn, oil, pitch, &e. . 

Rent of office ...... 

Stamps, printing, and advertisements 

Miscellaneous , „ 

—Walker, Esq., on accountof survey 200 0 



178 14 
2 10 
11 0 
10 0 
8 19 



£1146 12 



submitted to the Commissioner, assembled at their Annual Meeting, at the Old Swan Inn 
Southvvold, the 15th day of July, 1843. ‘ 

COUNTERSIGNED. 

HARRY WHITE, Clerk signed, 

’ STRADBROICE, Chairman. 

1241. Did you evei- apply to see the surveyor’s book? — I applied to see the book tha Ms 

10 T ba t CP ‘ by r’u AOt ‘ a ° d 0n ' S ' b °° k 1 COukl See 1 beli “ Te ' a transcript of this 
fcTMsl n T° a B> hed . t0 . see the minute book, that I might prepare myself for Attending 
1940 1 Harbour Commission, and Mr. Ellis said that he could not show it me. 
loan r . ? Ume 1,111 J ou apply?— About a month or six weeks ago. 
to know tww. Wri114 ^ 1 P.oraonally ?~ p ersonally j. I think I am entitled to see every minute 
W jn? W bow m y mone y Js expended. J 

seefed with ^ Printe ? a ^ St , raC ‘ Whic j‘ l°“ bar0 Procured ah that you have ever seen eon- 
<o fer as mv h T ,lat y “ 1 ' ?-It 1S> exoe P‘ tbe b ° oI; of which 1 heW this is a copy 

iO/i 1 ‘ emeEQ h ranee goes. “ ’ 

baiifv;„ D „°ili y0 n bnow ^vhether any other merchants have seen it ?— I cannot answer that, 

the bmberls oJh,°2lTo ° m" w ° f ‘ he "' hich is a matoial ah arge, 

2001 1 7 .i 10 Mr ' Walkers s,,t,e y costs somewhere about 500?., and there are 

“Rent ofOffici mi” Ju rge r SUm S " Sakries an4 Lmv Expenses, 178?. 14s. 7<?„” and 
any oth “ .to ,v Thosa 1 “ n5ld ? excessive, and far beyond anything we know of at 
foAimber used in 1I43 ) ° 0aSt — ^PPmia for Abstract of 1842, which contains the cost 

C»mmtionmt r LmsL P r iSi ° n *" aUdit ° rS b<ii " S a W“”‘ei!-They are appointed by the 

orL»He?.d V !, the ac ““? ts °f which yon have an abstract in your hand ever been discussed 
aware that tl,» u an 7 Public meeting of the Commissioners held under the Act?— I am not 
dosed doors anS?” dlsc ! ,ssad - Mr - Ellis will answer that ; the meeting is held with 
1248 f r? ' d b “ dy S eta ln but themselves. 

book orhnrf™v"’?5P 5 id X° U *'”? “PP 1 ? for permission to take copies or extracts from the 
anlvsixweet P .' ly * e C °nim,ssioners?_I have, but the book does not exist ;■ I asked 
19/iQ \-i eKS ago to see it. 

know that thin' 1 . mean tbat *h®y keep no books ? — I do not know what books they keep ; they 
that thev had qB VeS> bu ^ tlle y said they could not show me such a book, nor any other than 
1250 v* sbown '— Appendix, p. 167— Return of Books kept.) 
hand. ' escribed the book in the terms of the Act? — I think I took the Act in my 
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1251. (Mr. Hume.') You have stated that whilst in the Tay dredging costs only oi, 

a ton, at Southwold it has cost nearly a shilling, including all expenses? — Yes. 3 

1252. How do you come to that conclusion ? — In the year 1840, from a conversation which 
occurred at the Commissioners’ table at the annual meeting, where I was admitted by courtes • 
I gathered enough to make out that it was nearly a shilling. 

1253. Have you any other data upon which to form that opinion ? — No. 

1254. You have stated that the harbour of South wold has been injured in the trade in com? 
— Yes. 

1255. Has it been injured, also, in the trade of coals? — Yes. 

1256. Have any higher freights been taken for coals for Southwold, than for the adjoining 

port? — Yes. B 

1257. What do you pay ? — We pay frequently Is. to 2s. a ton more than Yarmouth 
on account of the state of the. harbour ; sometimes we can freight ships for the same 
money, and at other times, when the trade is brisk, we cannot. At Southwold, the harbour 
dues are 1$. 2d. per ton on coals; at Yarmouth, 6r/. per ton: on corn, 2d. per quarter- 
at Yarmouth, Id. per quarter. The freight on malt from Southwold to London is 13s. pgj 
last; from Yarmouth to London, it is 10.s-. per last. 

1258. What proof have you that that takes place ? — When they have been paying a certain 
freight at Yarmouth for coals, we have paid more in Southwold, generally, but not always. 

1259. You say Mr. Catt is a brewer, and can corroborate that statement of yours as to the 
injury which the harbour has gradually received? — Yes, and he can state the injury that was 
done to certain cargoes which were shipped for him. 

1260. ( Capt . Washington.) You have stated in your evidence that a large surface of lam) 



t say the number of acres, it may be from 200 to 

400 acres. 

1262. When was that embanked? — There is a traditional story that it must have been 
embanked in Cardinal Wolsey’s time. 

1263. Have you reason to believe that that marsh is below the present surface of the river 
at spring tides ? — According to my judgment it is. 

1264. (Mr. Hume.) Have the Commissioners of either navigation ordered any inclosures that 
have been made to be removed? — There has been no inclosure of this marsh land ever ordered 
to be removed, or ever attempted to be removed, by order of the Commissioners, so far as I know. 

1265. Has any other impediment been ordered to be removed by the Commissioners?— 
The only case I recollect is contained in the following minute, which I request permission to 
hand in: — 

“ At a meeting of the Commissioners of the River BlyLh, held at the White Hart Inn, Blythbnrgh, 
on Tuesday, 17th July, 1838, (amongst others,) the following minute was passed, viz. — 

“ No. 6. — ‘ The attention of the meeting was called to the encroachments Mr. Stead 
appears to have made [by the side of the river] in marking his boundary round his 
new malt offices, whereupon it was resolved that such encroachments be removed 
under the direction of the Committee.’ 

“ (Signed) STRADBROKE. 

“ (Signed) HARRY WHITE.” 



1266. Is there anything besides that which has been ordered to be removed? — To the 
best of my knowledge nothing besides ; but there has been some dredging of the river aud cuts 
made by the River Commissioners up above Blythbro’ Bridge. 

1267. Chairman. Are you aware that an examination of die Port of Southwold and the 
River Blyth has been lately made by the order of the Board of Admiralty ? — I am ; I had a 
letter from the Admiralty, informing me that they would investigate the statements contaiued 
in my three letters of the 24th April, 8th May, and 28th June, relative to Southwold Har- 
bour, and Captain Washington came down in consequence of these letters; the moment he 
arrived he applied to the mayor of the town, and he went immediately to the Town Hall; he 
said, “We must have this inquiry public, and every person is at liberty to come to it;’’ and 
he invited whatever evidence any party might have to bring forward relative to the subject of 
the former and present state of the river, the harbour, and the bar. 

1268. (Mr. Hume.) Were you present? — I was. 

1269. Did that meeting of the inhabitants take place ?— It did. 

1270. Were statements made in your presence bv the inhabitants to Captain Washington? 
— There were. 

1271. Have you seen the report? — I have. 



[The Witness withdrew .] 



William Catty Esq., of Brighton, sworn and examined. 

1272. ( Chairman .) What is your profession and place of residence?— I am now out of 
business ; I reside at 80, West-street, Brighton. For several years previous to 1844, 1 was the 
acting partner in the house of Vallance, Catt, and Company, of Brighton, brewers, maltsters, 
and ship-owners. 

1273. Did you ever send any ships to Southwold? — We did not send ships to Southwold, 
but we were in the practice of having barley shipped from there for several years up to about 
the year 1838. 
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1274. Have you suffered any loss in so trading which you have attributed to the state of 
Southwold Harbour or Bar? — Yes, I have. At the end of the year 1837, we ordered a car<*o 
of barley from Mr. Stead ; lie shipped it in a vessel called “ The Brother’s Friend.” On the 
1st of January, 1838, the bill of lading and the invoice was forwarded to us. We heard 
nothing of the sailing of the vessel, and on two or three occasions, we wrote to urge Mr. Stead 
to prevail on the captain to proceed to sea. On the 12th of March, 1838, we received intelli- 
gence that the “ Brother’s Friend ” had taken damage in proceeding to sea. I, at once, by 
permission of the under writers, or at their request more properly, proceeded to Southwold, 
and there I found that the ,f Brother’s Friend ” had got upon the bar and had stranded; the 
agent there had commenced to discharge her, and on taking the cargo out in lighters, they got 
the vessel back again into the harbour. She was then discharged, and after the lapse of some 
time the cargo was re-shipped, and we received it at the end of May. Perhaps I should say 
that the malting season terminates generally at the end of April, and the length of time that this 
vessel was detained at Southwold, and the unfortunate circumstance, determined us to have no 
more transactions at Southwold. . We wrote a letter to Mr. Stead, to the effect, that although 
we had the highest respect for him and his dealings, yet from the unfortunate detention °of 
vessels, owing to the bad state of Southwold Bar, we could not have any barley from him, and 
from that period till I retired from business in September, 1843, we had no connection what- 
ever with Southwold; although, the following malting season we imported nearly 10,000 
quarters of barley, principally from Norfolk. 



William Blanden, sworn and examined. 

1275. ( Chairman. ) Where do you live ? — I live at Halesworth, in Suffolk, and go from 
Halesworth to Southwold in my wherry. 

1276. How many years have you done so ?— Sixty-four ; going backwards and forwards. 

1277. How old are you? — Seventy-six. 

1278. What is your opinion of the state of Southwold Harbour now, as compared with what 
it was when you were a young man?— I think the reason why the harbour is so bad is their 
stopping so much back-water; there were 500 or 600 acres of channel which the water used 
to cover, and now they have stopped it all up — sea-walled it all in. 

1279. What embankment do you refer to ?— There are some as high as five or six miles, 
and some are not above two miles up the river. 

1280. How many embankments have you known made in your time? — I have known them 
embank 500 acres ; there was not any embankments when I first went upon the river. I have 
gone over the marsh, now embanked, in my wherry. 

1281. Tell us the marsh which you know to have been embanked in your time? — Bulchamp 
Marsh, that is above Blythborough Bridge. 

1282. Are there any others? — Blythborough and Bulchamp Saltings. 

1283. (Capt. Washington .) Are you sure that you remember the embankment being made 
at Bulchamp? — Yes, I am certain of it. 

1284. {Chairman.) Is the current of the river less rapid now than it was when you were a 
young man ? — A great deal ; when there was a good deal of water, going back on the ebb tide, 
there used to be a great current run out ; there were great creeks half as big as the river. I 
have been up many times in my wherry, and the current used to be a wonderful deal stronger, 
and the harbour a good deal better, than it is now. 

1285. Are those creeks stopped up now? — Yes; they stopped them up when thev made the 

embankments. J 

1286. Were you a pilot into Southwold Harbour? — No, never. I have gone up and down 
the river from Halesworth to Southwold for 64 years. 

1287. But not going out to sea ? — Sometimes I have gone to sea to lighten a vessel in. 

1288. Do you remember larger vessels coming into Southwold than can get in now ? — I have 
known vessels of nine feet and nine feet and a-half come in, and I have known them come in 
at half-flood; and now they can hardly come in at high water. There was a ship of Mr. 
Stead’s, the other day, lay there two tides ; she drew nine feet of water, and the tides were 
good springs too. 

1289. (Mr. Hume.) But has anything particular happened at the mouth of the harbour from 
1 e 1 ns ® bar ? — No, there was never back-water enough to scour it out; it wants a good 
ueal of back-water to scour it out at low water. 

19 Q^' Formerl y> w here did the vessels load? — At Reydon Quay. 

1291. How many miles is that above the mouth of the harbour? — Not above one mile and 
a quarter. 

190 *}' Tj atl an y vesseb5 come there now ? — Yes, we have vessels there now. 

. ■ Ihit not drawing the same depth of water ? — Yes, they will draw the same depth of 

190? g ° ing U P there 5 the bar is the difficulty. 

• * .: ^°w high does the tide flow up the Blyth River? — We reckon it to be about eight or 
nine miles. J 6 

,, 1295. Have any locks or impediments in your time been thrown across to stop the flow of 

& iooa ’ webave the Bulchamp and Blyford Locks, after passing Bulchamp House. . 

19 Q 7 r ° eS ® ow ab ove Bulchamp Lock? — No. 

19 QQ * oc k was remove d, would the tide fiow above that? — No. 

o. Do you mean that the tide flows up by the old channel, although it is stopped from 

e nevv can& l at the Bulchamp Lock? — Yes; at the Bulchamp Lock it is stopped. 



William Call, Esq. 
May 28, 1840. 



William JElmden 
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May 28, 1845. 



Lieut. F. W. Ellis, 
R.N. 
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1299. Are we to understand you to say that, in your recollection, the wherries awl 
to sail over the spots that are now enclosed as marsh land? — I have known ore , Use d 
used to be under water at Bulchamp House 2 feet. I have known the craft co™ fK T* 
they cannot get under the foot of the bridge. tQere 5 out 

■ 13 ?°' } S ? tythborough Bri dge any impediment to your going up and down the rum-? n 
is ; it is too low ; the craft cannot get under it. 1 

lla J f can they get up?— Yes, at half tide up to the staunch ; but somet™ 
they he there for a day; they cannot get m, because there is no flow of water un iU , 
There is not the flow of water now that there used to be. P ** canal - 

f oao' 5 d y0U know a vessel ca,led the “ ° ld Dl '°P ” within the harbour?— Yes 

1303. When was that built, and for what purpose ?— It was built for the purnose'of 15.1* 

mg the ships out and in. 1 1 u o m «- 

1 304. Is that used now? — No; she is broken up. 

1305. When was she broken up?— I do not know ; it was there when Lieut Ellis fire* „ 

as harbour surveyor. * Sl came 

1306. Was the “ Old Drop ” built in order to facilitate the lightering of vessels 7_Sh P „ a 
to go out to lighter vessels when they came up ; but it is some years since she was used T 
do not suppose that she has gone out for 20 years. When the harbour got bad from ibhnU 
having been embanked, and when the larger ships could not get in ; but when the south 

“ tIthe ‘‘ oldDroi, ” was,wl the “ 

1307. If you had a similar vessel now, would vessels be able to pass the bar as they did 
foimetly —It it were to go and take the cargo out they might come in; but they cannot with- 
0ll i^no inCe - k ° Se banks . bave 136611 made *^’ ,s “ Drop” came on the river. * 

1308. Is it your opinion that the enclosing of those marshes has injured your harbour’-. 

That is my opinion; that is what has done it. J y naroour.-, 

1309. t Capt. Washington.) Has not the lower part of the river in the Harbour of South- 
riyeariSotyes 0 ™^ dreds ‘"” “ d slrai S hteni ”g by the present harbour surveyor me 

J§[®- When was Blythborough Bridge built ? — I do not know. 

than there ;!L the ? re SJ” ° r le ? de ? ntiotl . of u ' herries P assin g U P md down the river formerly 
than there is now ?— There was less detention than there is now. J 

[ The Witness withdrew.] 

Lieut.. Francis Wilson Ellis, R.N., sworn and examined, 
have 12 ’ t Chairman -) You have heard the evidence given by Mr. Stead, of Halesworth ?-I 

tp 1313 - .Jf lU y°? be s® good as to make any observations which you wish to make upon it?- 
If you will permit me I will first go into the state of the harbour formerly as compared with 
what it is now, and show by documentary evidence that it was as bad- centuries ago, and as 
much complained of, as at the present moment. 'The first authority I will quote from is Gard- 
H 1 4 t .? ry °‘ Dunw,ch ailcl Soothwold. At. page 40 it is thus written “ Notwithstanding, 
Jl thday ^ January, 1328, the harbour was utterly choked up by the north-east and 
east-north-east winds, and for the recovery thereof all means proved ineffectual. In a short 
time, after, by pressure of the great quantity of water pent up by the stoppage of the old haven’s 
S' hif n i? W . on ? brokeout near two miles further northwards, which was likewise stopped 
the! Sf be f lnmn S of the reign of King Henry the Fourth. Another was cut that, having on 

he south-east point thereof a strong bank of ooze, continued to the year 1464 ; but then this 

washeda "’ a y, the mouth was often altering. It is noted that although the north- 
x,. » ;1 are WOn ed to Ji UI , n the shingle upon the mouths of their havens from time to time, as 
as \vi ppea !f’ y , e , 1S | ast haven was fortified at the south-east point with such a bank of 
Sum tL h taCk ^ S j mR ? again at ,lle sta y of sueh rages, “ appeared divers times 
1 nst-mentinnpi -1 • °P en ® d ’ fourth, called Hummerston’s Cut, was dug out near the 

therpnf and ’ U • 1S was often choked by means of a sand lying north-east near themouth 
^ ^ " This haven being destitute of some 

war 1 i T he Ta U i S th u' e0f> WaS ° ften st °PP ed > and continued almost useless from the 
con^ruint tb^LlT 16 jfl 7 hei ; eu P° n the bailiffs 0 f Southwold sued the men of Walberswick 
oat winds) tt alteration".’’ * * r ° m Wh '° ' t,me “ hath been sub J ect ( b y ™ Ience of 46 

eelkm pa! ' agra P b ‘“‘be year 1609. Thi. is collected from the Harleian Mis- 
°a‘ “f Wake’, History of Southwold This town of Southwold, of . 
XhSftS’-. T b f? fic ‘ al unto hls Majesty all the towns in England, by reason 

of Jhf A JfrS" r f t r “ d his M W’s aerjeant -eater hath fearly gratis out 
b i ark lf?u 0f ,he , oboteest and fairest lings, which are worth more than ten 
preaflvb'nrl h ^ led, i^ nd tbe y cad tbem composition fish. But these men of this place are 
fften sto,m.r,m’ 1,” “ “ an " er undone, by reason their haven is so bad anti in a manner 
thithm- ^ , t P WI b “ acb al J d s btugle stone that the wind and the tide and the sea do beat 
when time nA d ' 5 “. seas0 "- wh8n the y b “ ready to go to sea, they cannot get out 

A” i S .“ e ° ‘° ssa : n “‘ber can they get in when they return from sea, but oftentimes do 
Hmhe7 t g °°r S a " d ,‘b™ selws - , ™s haven, if that it had but a south pier built of 
hath haan h , 6 a ar ]l e “ er baven than Yarmouth haven, with one quarter of the cost that 
tliev ° n . yar . m “ l ;‘b baven. The, are now snitorsunto hisMajesty. God grsnt 

daily susLnby^heir „aug£y trtu‘T aI “' d “ iage that a " tha ““ ot ‘b«e towns do 
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1 now come to June, 1747, and I produce the Minute Book of the Commissioners from the 
time they obta.ned their first Act of Parliament. I find this Minute That it access to 
ns that the reason why the haven hath been stopped up is more for want of a good foundation 
under the old piers. And hen. on the 5th day of July. 1748, ■' We do herebf agree that if 
the said port or haven shall be choked or stopped by sands, or otherwise, the present Bailiffs 
Master William Lenny, and three of the Commissioners named in the said Acl, or any h o of 
them sha have power and authority to cleanse or open the said haven, and that Mr John 
Smith, collector o the said dunes, shall pay for the same.- In Magg’s Hand Book of the 
J°. r ' of ® 0 nthwoUl I hud, m page it, "It has been already observed that, about 1618 the 
Bailiffs of Southwold assumed the superintendence of the haven, and il ls beyond a quek on 
fct, after the lapse of A very few years they adopted it as their own ; the Corporation bei., “ 
for the most part, at the expense of maintaining it. The Corporation, however are possessed 
of no accoun s previous to 1661 and it isnot until 1680 that the accounts contain Lytlii” 
specific as to the charges of the haven Prom that year, however, it appears to have been a 
constant annual, but not great charge ; but, ,n 1714, the charge of ‘digging and makinv a 
new haven was o7 1 10s. 1 1 jd at which time it appears that the annual income of the <5or- 
porahon did not amount to 1007. Therefore, in 1723, when it became expedient ■ to stop the 
haven, and to make a new one, a deputation was appointed, at an assembly of tile Corporation 
held on -1st of February, to collect aid from the gentlemen in the country. 1 11 At the period 
we are speaking of, the haven was fixed to no certain spot, but was occasionally to he found 
opening on various points ol the compass, from the north-east to the south-, vest, under the 
control, as it would appear, of the wind j as, when the wind was sufficiently strong from the 
north-east to raise a sea, the channel from the river opened into the south-west, and, when the 
wind from the south-west was strong enough to raise a sea from that quarter, the channel 
opened mto he north-cast ; when the wind was north-west, with a smooth sea, it opened into 
the south-east, In these changes the channel sometimes opened as much as 400- yards to 
the north-east of the present north pier, running inland, not far from the present road leading 
to the present haven ; and, at other times, the channel ran to the southward as far as the post 
called Sir Charles s post, perhaps about 400 yards south-west of the present south pier.” This 
Ac™ how the bar is formed. It is identical with the state of the bat at the present time. 

• ■“’’“•I T°v U w * read two ml,mtes of 1747 aad I748 , it which it appears 
that the Commissioners of that time authorised the Committee under whose direction the harbour 

tffhe h‘ b % are there m th “* mi "" te book “y farther minutes respecting the state 

of the harbour?—' There are a great many minutes respecting the state of the harbour the 
works to be done, the extension of file piers, and various matters of that kind, but I do not up 
WvIE™ 03 w 1 ™ * we “‘ 10 Southwold, find any particular entries as to the date at which the 
dn^out mimes' Up ’ bUt 1 ® nd “ Ma SS s Hand-hook, that between 1805 and 1818 it was 

1315. (Capt. Washington. ) But will not the accounts show it 7— Yes, but I have not the 
acc .°™ ts » the y a *' e in another department, the Treasurer’s. 

Trustees T D ° y ° U kee P ; th ° minute-book ?— No. I am not clerk of the 

irustees. I am harbour surveyor and harbour collector. 

fu, ' ther “ in ? tes are thei ; e in that book re'specting the harbour, and are there 
Zn r 6 mbankments on the sides of the river?— There are two minute-books 
jwn to the present time, I have seen no reference whatever to embankments in the minute- 

lf!q -t 6 tbere entries of complaints against embankments ?— None, that I am aware of 
comnhti. t. books you Save no proofs or traces as regards either embankment* or 
this I*?*! 1 “s a ‘ nst embankments?—: No, the complaints that have been made are entered in 
vt b but there 0-' e oo complaints of embankments till within about the last 15 years, till 
ray H-hour Act” Stmthw “ ld - Tho ombankments were most of them made before there was 

no?' & airman •) Were yoo the harbour surveyor in 1830 ? — I was. 
hour fit,', n > y0U1, was the state of the harbour in 1830 ?— The state of the hai-- 

I wLuo 3 e ",r i7 ,rv ll b m r OVedsi,, “ 1830; in 1829 > tlle 7®*' that I was appointed, when 
terior of the hShom harbour was m a vsr y bad stale i a ' isi "g from the bonks in the in- 

harbmw "’ tla! : tll0a ? banks were? — The Bellar Shoal ran across the lower ipart of the 

onenre a "L”? ™ suffleient "' at er for the vessels to go up or down the river, in conse- 
dredger in ISuo” i c" tbe , nlaln ohannel; the Bellar Shoal was cut through by a steam 
to Black ShoreQuay “ ' Ter “ deared awa y aa far up as they existed, Which was nearly 

was^ronZul^iu ^ istance is that? — Nearly a mile, the consequence was that the harbour which 
been run™ r y ° 0Gk . U P previously, went ten years without closing up; the closing up had 
13 ^ ore *^ e q ue nt in pre v i° us years. 

— In'rn'ni' r ' ^ ume -) wkat way did the clearing of the shoals tend to keep the bar open? 
not heinn- !?? nCe , , e unopposed force of the water coming down the river upon the bar, and 
by the Bellar and other shoals. 

shonlH Joi . air man.) From 1830 to .1840 the harbour was not blocked up'? — To 1839 I 
1326 ?M ne yearS ' 

piers hi vo Vs *’ ^ ume -) What other works have been carried on by the Commissioners? — The' 
Part of fh 0 T l 617 ™ ucb ^repaired, part of them rebuilt. The jetty which existed at the lower 
Vessels nnn, p removed, and a skeleton quay constructed near Blackshore. 

Quays whir-h eati ° f load i!? g ov un b>ading at the old jetty, go to Blackshore and Reydon'' 

ys > wtllch lh ey were unable to do before. 3 



Lieut. F. W. Ellis, 
R.N. 

May 28, 1845. 
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Lieut. F. W. Ellis, 1327. Is it your opinion that the deepening of the river by dredging, as stated bv 

R.N. mitted a greater flow of tide, and by its effect tended to sweep the bar ?— I do not knowtk • 
Mayli7l845. a greater flow, but I think it has that tendency. It admitted a larger body 0 fw f*' 

1328. Do you mean that, the fresh coming with greater force, and more directly ud K 

shingle which formed the bar, tended to keep it open? — Yes. ‘ V "° n ttle 

1329. Can you remove any impediments now existing to the flow of the tide uni’ TK 

are no impediments in the lower part of the harbour, but if the channel of the navigation 
was dredged and cleaned out, a much greater body of water would be admitted into ther'°' e 
which would very materially and essentially improve the bar. lrer ’ 

1330. Are you aware that on the banks of that river, enclosures of land formerly covered I 
the tidal water have been made? — Of my own knowledge I know nothing, but from gene "l 
statements, and the reports of Mr. Walker and Mr. Rennie, I presume that° to be so. ° ^ 

1331. Do not those enclosures interrupt the flow of the tide upwards, in the same manner 
the hanks which you have removed from the lower harbour did ? — I apprehend not. 

1332. Do you say that the enclosures of those lands on both sides of the river, have not be 
an impediment to the flow of the tide ? — Certainly not, in my opinion. 

1333. It has been stated to the Board, that some of the marsh lands were formerly covered 
with water approaching to three feet deep, and that they are now dry, is the opinion you have 
given consistent with that fact ? — I will endeavour to explain it. By confining the water in the 
channel of the navigation, we obtain a greater depth than if it- was allowed to expand itself over 
a larger area. 

1334. If it was allowed to expand itself over a larger area, so as to admit of a larger quan- 
tity, would not the power of that efflux he far stronger than it is now, 'by being kept to the 
channel ? — I do not think that there would be a larger body of water come in if the embank- 
ments were removed ; and I will assign as a reason for my opinion, if you will allow me to refer 
to it, Mr. Langley Edward’s Report, who surveyed the river in the year 1 757. You will find 
that in that year he says, tf At Blythborough Bridge the tide flows into the said river from 
Southwold Haven through the bridge, and waxes five feet there at common spring tides." In 
Mr. Rennie’s Report he also says, “ The average rise of the water there,” that is at Blyth- 
borough Bridge, “ is about five feet, and the tides used to cover them about six inches." Mr. 
Walker, in his Report of 1841 (see App. p. 170_), gives a rise of six feet and a- half at the 
same spot. Consequently it appears from those documents, if they are any authority, that at 
the present day there is n foot and a-half more rise of water there than there was formerly. 

1335. Since Mr. Edwards’s survey have you not dredged the river and removed the shoals? 
—Yes, in the harbour. 



13o6. Then by that means you have admitted a larger quantity of water? — I suppose so. 

1337. That will, in part, account for the increase? — No doubt it has a tendency to improve 

the navigation. 1 

1338. If other impediments were in the same way removed would not that also further im- 
prove the navigation? — Certainly. 

1339. (Mr. Rice.) The impediment is in the bed of the r iver? — Yes. 

1340. Iherefore that is a facility to the flow of the tide, it has not increased the reservoir? 
—If you get six feet and a half instead of five feet you increase the reservoir ; I mean to say 
that the water being shut out from those lands, and confined in the channel of the river, tends 
to increase its height, and I am fortified in that opinion by Mr. Rendel. (See App. p. 175.) I 
will state further, that there are two creeks, Buss Creek and Wolsey Creek, mudded up, and 
which are not at all affected by the embankments that have taken place above. 

1341. (Mr. Hume.) In as far as the tide cannot flow up those creeks now, the quantity of 
water on the ebb must be diminished ? — Yes, and on the flood also. 

1342. Then, would it not tend to improve the harbour if you had those creeks deepened as 
well as the parts that you have now deepened ? — Unquestionably; but I instanced them to 
show that the embankments are not the cause of the river silting up as much as it has done. 

I find, in Gardner, was formerly large enough to contain 150 fishing vessels. 

1343. You are of opinion that the improvement of Southwold Harbour would be promoted 
y deepening and removing the silt from all those tributary channels and creeks ? — Yes, pre- 
cisely so. 

't v° ur opinion that you would facilitate the improvement by admitting in every 
possible way the ready influx of the tide? — Unquestionably ; we should obtain in consequence 
a greater momentum of water, which is what we want ; we have an insufficient supply of fresh 
water and that is one reason why those creeks have been choked up. The Buss Creek is now 
hardly deep enough to float a boat, and not being affected by the embankments, I draw the 
conclusion that there is a tendency for the navigation to choke up for want of some artificial aid 
m the interior ol the navigation. 

1345. To what do you attribute the difflculty which tool place at the bar in 1839!- 
Entirely to the east and north-east winds. 

1346. There is not natural water enough to sweep away the banks that are formed by the 

easterly gales ?— The. harbour blocks up during the east and nortli-east winds from the great 
quantity ol shingle which comes along the coast, which meets with an impediment at the piers, 
ana there forms itself into a bank ; it comes in upon the flood tide, and before high water, 
closes the channel to such a narrow compass that when the ebb comes it has not power to keep 
it open. r 

join' (Capt. Beaufort.) Which way does this shingle come ?— From the northward. 

1318. (Mr. Rice.) You stated that you were fortified in the opinion which you have now 
expressed by Mr. Rendel’s opinion, when, and in what way, was Mr. Rendel's opinion 
expressed ? In answer to the queries of the Earl of Stradbroke. I have many sketches in these 
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books which I now produce of the position of the harbour’s mouth, and which show how the 
bar has been affected by the different winds. 

1349. {Chairman.) By ihe Act of 1830, Commissioners were appointed for the improvement 
of the harbour of Southwold ? — Yes. 

1350. Mr. Stead complains that he has not had access, agreeably to the terms of the Act, 
to the accounts, and that he has not seen more than a general abstract, not including any 
items; what observations have you to make upon that ?— I have to state in reply that the 
Treasurer is the appointed officer for keeping the accounts, in accordance with the 26th section 
of the Act, and 1 consider that the accounts of Southwold Harbour are kept in a perfectly 
regular and proper manner. The Commissioners have a quarterly audit of the accounts, in 
which every item is sifted and every expenditure looked into, and these books are signed 
quarterly by the managing Committee. According to the Act of Parliament, an abstract of 
the year’s accounts is made up at the annual meeting, and published for general information. 
I now produce and put in the printed Annual Abstract of the accounts as required by the Act 
of Parliament from the year 1836 down to the present time. 

1351. Those abstracts are taken from the book kept in pursuance of the 26th section of the 
Act? — They are made in pursuance of the 14th section. 

1352. Are there books of account kept in compliance with the 26th section ? — That book 
is kept by the Treasurer, then there are supplementary accounts which I render; there is the 
collector’s account for the collection of the revenues, and the surveyor’s account which includes 
the weekly labour and the dredging ; the surveyor’s book is kept as a receipt and expenditure 
book. Mr. Stead has never applied to me for an inspection of it or of the collector’s book. 
About a month ago, when he was coming to Loudon, he applied to me for some documents 
which I did not feel at liberty to furnish him with, and also for an inspection of the minute 
book. 

1353. Were there not some petitions which he had presented to the Commissioners, or some 
letters which he applied for ? — Yes ; and also the minute book, which he had no claim to see; 
and when I declined to furnish him with that inspection, he then asked for the accounts. I 
asked him what accounts he wanted, and he said, the accounts of the general expenditure ; and 
I referred him to the Treasurer’s book which is kept under the 26th section of the Act, and which 
is open to the inspection of all the payers of dues. 

1354. All this you state from your own knowledge ? — I do. 

1355. Is the work performed at Southwold publicly contracted for? — The materials are 
advertised for by contract when required for repairs of any extent; when there is any new pier 
work to the extent of 40 or 50 feet, the materials are advertised for by public contract. 

1356. How is the dredging done ? — The first dredging was performed by the Commissioners’ 
own steam dredger, but they advertised for parties to contract for the work, that is, supply the 
wherries and labour ; that contract was taken at 4£<L per ton by the late Mr. Godfrey Goddard, 
that was in 1833 : that dredger worked for three years at that contract price, when the har- 
bour being completely opened out, and a debt having been contracted by the undertaking, 
which was a very gigantic one for a harbour with so small a revenue, the dredger was sold, 
and the money appropriated to the liquidation of the debt.. In 1839, when the harbour, by a 
long succession of north-east winds, became bad again, the Lowestoff dredger was hired, and 
then the contract for wherries, and the work was taken by Mr. Clarke, of Yarmouth, at 5 \d. 
per ton. That was done by public contract. I have the advertisements here, and I should 
wish to produce them, because it has been asserted that the contract was made without due 
advertisements. 

1357. Where was the contract advertised ? — In three county papers, circulated in Norfolk 
and Suffolk. The contract was taken by Mr. Clarke, of Yarmouth, a gentleman who at the 
same time was under a contract at Yarmouth for the same purpose ; his contract there was 
tyd. per ton, and his contract at Southwold was 5 id. per ton. Mr. Stead has said that at the 
Tay a contract was done at 1\d. per ton, and might have been done as cheaply at Southwold, 
and therefore I wish to show that in a port near Southwold, viz., at Yarmouth, the contract 
was only a farthing a ton different ; and when the contract was made Mr. Clarke stated to the 
Commissioners that his contract at Southwold was much less advantageous to him than his 
contract at Yarmouth for various reasons, one of which was, that he had to send wherries from 
1 arm out h at great risk and expense. I will, with the permission of this Commission, put in 
the three advertisements for the contract which were published in the county papers. The 
contract at the Tay was for labour only, exclusive of wherries. 

^58- By whom are the auditors chosen ? — By the Commissioners. There is a Committee 
of Commissioners appointed every year as a Committee of management, whose province it is 
to audit the accounts, and to look into every item of the expenditure. 

1359. The Commissioners appoint the auditors? — Yes, from themselves. 

1360. How many? — Seven. 

1361. By the 6th section of the 11th of Geo. IV., the Commissioners of Southwold Harbour 
were empowered to elect five additional Commissioners, do you know whether any of these 
Commissioners were elected at the first meeting, or subsequently ? — The Earl of Stradbroke 

^ those six. Lord Huntingfield is another appointed under that section. Mr. Reynolds, 
ot Halesworth, is a third, and there are others that have been appointed, (but whether under 
that section or not, I cannot say,) for other vacancies have been filled up ; all the justices of 
the peace are also Commissioners of Southwold Harbour. There are now three Commissioners 
of Halesworth, the fourth, Mr. Ringwood, is lately deceased; those three, and Mr. Lay, who 
Wes in the neighbourhood, may be all considered as Commissioners from Halesworth, in the 
southwold Commission; taking then the Halesworth quota at five, that town is more fully 
represented in the Commission than Southwold. The qualification tends to exclude merchants 
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TF. Ullis, and ship-owners, there are very few, scarcely any qualified in either place but Pro ' 

N- man qualified is in the Commission. Of the River Blyth Commissioners, there are K ^ 
there are no ex-officio Commissioners, and there is no qualification to exclude- ut 
self-elected body, yet though they complain that they are not represented in the 
Commission, they have only one person from Southwold in the Blyth Commissinn , 7 , 
is myself. With regard to the blame, if any, that may be imputable with respecTtn^ 
embankments, they are all, with very little exception, within the jurisdiction of o ° • 
sioners of the River Blyth, and the River Commissioners do nothing beyond making 
navigable for wherries, consequently it is insufficient to be of any palpable benefit to thlT® 1 
bour. I do not think that the Southwold Commissioners have any power with resneet 
embankments. _ Blythborough Bridge, of which the River Commissioners so much comnf ^ 
is out of the jurisdiction of the Southwold Commissioners. Mr. Stead complains aufhf' 
salaries being very excessive, and he makes a comparison with Yarmouth, where the « 1 , • 
of the pier-master and collector alone amount to 500/. I will state what the salaries ** 
my own services as the principal executive officer, in which I perform the duties of hark* 
surveyor (and that of engineer as far as I am able, for I built them a steam drawS"! 
any assistance), collector of the harbour dues, harbour master, clerk to the committees ^ i 
general secretary when the aid of writing is required, pilot-master, and rendering m v 2, " 
1D f ,P 0SSlble 5 a y p u P on all occasions, I receive a salary of 100/. a year, with an allow!! 
of 10/. lor an office, for which I have furnished the Commissioners with one of the best rooms 
m my home completely fitted up as a harbour office. The treasurer's salary is 351. a 
the deputy harbour-master 10/. a year, and the clerk’s salary 13/ a year, making 1681 uw 
is the total amount of the salaries. Mr. Stead’s observation of the defect iu the Act’ tW 
vessel, land them coals at Dumv.ch and other places, is correct, and can only be remedied W 1 

to ™ j?T™ J ‘ S “ Smi pl l Ce ’ aDd COals are lnncIed there ' the being as Jch 

to save the harbour du«, as to get their coals close at hand; they save four mitefSk? 

iT/n a lld TOad bp lmdin S their cosds at the beach. 

d , k Beaufort.) Are you perfectly satisfied that the inquiry that was made at tkf 
ld V b y ord8ro f* a AfmM.yin last year was a full/publio anTf™,M 
' .. ra ’ 1 I. at it; there was some evidence, that of Fislt, a when™, 

^” ll d1 lythl r, Ugh B " d K e ' J™es Sterry, Deputy Harbour Master, which his not 
Jay ' ^ WhlCh W0Ul<I conlTadict the evidence given by William Blanden 

* * ~ ^9%. ^ashmgtm.) Do yon admit the accuracy of Mr. James Walker’s surveyof aid 
P 73 R 4 R ‘ ,er Bl y* a " d So U U.wold harbour, made in the year 1841, as tofactst-Tcs' 

tides 150 000 linn 1 \ a, ' e r tbat f r0m ^ surve > r and re P° rt il resulted that at ordinary spring 
tides 150,000,000 cubic feet of water have been excluded from the river ?_Yes but I must he 
ailowed to qualify my first answer; I think that his calculation is fallacious/ 1 do not be£ 

, , e r fact * bat . lbO.000,000 cubic feet of water are excluded. 

a • !° the dredging, deepening, and straightening the harbour, carried on 

nder youi superintendence, the additional flow of water stated by Mr Walker had been 

that s™J albod v of water h r 1 ’ 1,7"/ " d " k that Mr ’ W »lker is a "or in Lining 

1 sucn a “ od y , o1 water has been excluded by the embankments because if nnnenrs hvhit 

rter’Xce* the' tof 1 * b “v a p 00t an4 , a half additional depth gained in the chlmnel ofth, 
XrerMr Fd’“ f thB r“r n ! S have been formed; he mikes the flow to be 6J feet, 

have smJfin ereTis h'fffi' " “ °” ly * fef,t ’ Ttose ombauked lands touH 

lQfifiA P thls > had th °y remained open 

367 Hnv^r^l? 16 ^ 88 Said t0 be 5 feet? ~At Blythborough Bridge. 

136fi TW? h ! ad r^ r ' I ? enme s Re P° rt ’ dated f he 6th of January, 1830 ?-I have, 
inches and the tides RuIEi? 7 St f " Good s P nn & 9 rise at Southwold Harbour 6 feet 6 
are his wid it £ B1 y thbor ( . ou & h « 3e "fly as much as they do at Southwold ?”-Those 
1 757 alTo states^the rf T bef ° re "“f that tl,e rise is 5 Mr. Langley Edwards, in 
1369 Y™ w 1 , a r. m r W t,des to be 5 f ' ot at Blythbmough 
impediments or embank™ ?*** 5 a ' b ° Comrn,ssio ners have no right to object to 

to put an extremp Paea * d- Rlv ^5 Blyth beyond their limits, do you mean to assert, 

without the limit* nf th U \ tbe Rlve r Commissioners might place a lock across the river, 
Sr ?-I di Ho ^ Commissioners, and so cut off the whole of the water of the 

any power^o fnteSe . I 7 7 t0 ° b j ect ' 1 sfelted tbat 1 did tWnk they had 

diction 3 a 1S) to P ud down the embankments, it being out of their juris- 

si<nrificant ' * "yp^pv vo ^ urae . ^'esh water brought down by the River Blyth utterly in* 

by P “ g ” Wet SeaS ° ns ’ When the scour on the ebb is materially assisted 

theifhnarall^ in ^l! S ,° ( f a meetin ? of Blyth Commissioners, on the 17th of July, 1838, 
vi ver l w hi c h J ^ be attentl0n of the meeting was called to the encroachment [in the 

'Ss whTreu^n ! 1° , haVC made in makin g his boundary round his newSnalt- 

the Committep P nr lesolved diat such encroachments be removed under the direction of 
1 07 .? v 1 • l° U aware of that o^er having been given ?— No 
show you ’-Qd^so 1 ! 16 aUthenticity ° f this C °l’y of the report of the proceedings which I how 

had been^made^u nnn e fi rS "^ ,a * abb ° u §^ unresisted embankments to the extent of 1500 acres 

meeting decided to p u11 down an encroachfflent 

eieby admitting that the whole of the other embankments were illegal, and that 
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they had power to order them to be removed?— Is there not some misapprehension? This 
is a document of the River Blyth Commissioners, and this embankment is at Halesworth • 
this never came before the Southwold Harbour Commissioners. They could have no iurisdic- 
tion nine miles up the river within the precincts of the River Blyth Commissioners J 

1375. Is not the same person chairman of the Southwold Trust and the Halesworth and 

Blyth Trust?— I cannot say who is chairman of the River Commission; the chairmen are 
I believe, elected on the day of meeting. ’ 

1376. Was not the same person chairman on that day who is usually the chairman of the 
Southwold Commissioners? — Yes. 

1377. Is not the law for Southwold Harbour and the law for the River Blyth the same 
with respect to embankments, and also for all the rivers in the United Kingdom?— I should 
say that that is a question which hardly requires an answer from me. The law is the same 
throughout the United Kingdom of course ; but as to the authorities which have been pre- 
sented here by others, namely, the opinions of Judges, of Mr. Grose and Mr. Chitty, I think' 
the cases are very wrongly stated, and I think that the cases quoted for the opinion of the 
Judges are not analogous. 

1378. You are aware that I do not refer to any opinion of Judges, but to the Act of Parlia- 
ment 46 Geo. III., c. 153? — I do not know of any Act which confers any power except that 
Act which passed in 1806 ; and I think that embankments in public rivers made subsequent to 
the passing of that Act, without the approbation of the Admiralty, are illegal. That is my 
individual opinion ; but I think all other embankments have been sanctioned by time, and that 
it is now impossible that the possessors of them can be disturbed in their possession. I think 
some of the embankments on the sides of the river have been made for centuries, and that there 
is a prescriptive right to them. If you refer to the opinions of the Judges, I think you will find 
that prescriptive rights are excepted. I will state another circumstance : last Session a Bill 
was brought into Parliament called the Commons’ Enclosure Bill, in which it was proposed to 
legalize all such embankments as had been made within 20 years. How then can any person 
come forward, as some have done in the present day, and talk of having grazing lands, winch 
have been enclosed for centuries, restored ? 

1379. (Copt. Beaufort.) Have you considered what would be the best way of improving 
the harbour of Southwold ? — I would follow out the improvements recommended by Mr. Walker, 
that is to widen and deepen the channel of the river, so as to make it navigable up to Bul- 
champ Lock, and to clear out the creeks by steam-dredging, by which means a°great additional 
quantity of water would be brought in and out of the harbour, giving a greater momentum to 
the current, and thereby very much improve the bar. I think all extension of piers prejudicial, 
because Southwold Bar being a shifting bar you cannot throw out your piers to act upon a 
shifting bar as you would upon one which is more stationary. 

. The Southwold Harbour and the River Blyth Commissions should be merged into one 
Commission, and the limits of the port defined and made identical with the Customs’ limits. 

I would further suggest the constitution of a central Harbour Board in London, to have the 
supervision and control in the improvement and management of all the harbours in the United 
Kingdom, with Sub-Commissioners or local assistants of inspection, leaving to the local autho- 
rities the administration of local matters of detail; to have one General Harbour Act, so as to 
obtain more harmony of action, assimilating the constitution of the local Harbour Boards, the 
provisions and penalties, &c., as far as practicable, with a power vested in the Central Board to 
vary or alter according to circumstances ; to have the regulation of pilots and pilotage ; and 
to have annual returns made of revenue expenditure and all other matters and things relating 
to each harbour. b 

e ^ those means were adopted which you have been enumerating for the improvement 
of the harbour, what depth of water would you expect to get ? — We have now in still weather, 
at high water, about 10 feet, and if those means were adopted, that depth would be greatly 
increased ; it is hardly possible to say to what extent. 

1381. At what rate of velocity do the spring tides enter your harbour? — They go out with 
§ re ^® r velocity than they come in; our spring tides are about four knots an hour. 

. 1382. (Capt. Washington.) Had not the Southwold Commissioners some plan for the 
im F°yement of the entrance from Mr. Calver, the master of the « Blazer ”?— They had. 

1383. And you approved of that plan? — Yes, upon general principles, it is the best that 
as been propounded; but Mr. Calver deprecates any extension of piers, and I think that the 
extension of sheet piling, such as he recommends, would have the evil effect of extended 
P 1 ® 18 * unless a breakwater was constructed to the northward, to carry off the passing shingle 
m o deep water. A copy of Mr. Calver’s plan, with his report on the improvements of South- 
1UC ^ UC ^ * n tk® returns now before this Commission, 
ti I, ? there any worm, such as the teredo navalis , in Southwold Harbour, which destroys 
mber. Yes, a very powerful worm. I would make an observation with regard to the 
masters who gave their evidence before the River Blyth Commissioners ; it is very conflicting, 
wh' h Harbour Commissioners, when they received the evidence 

ich the Commissioners of the River Blyth submitted to them, there was no attempt made to 
controvert what was submitted ; the object was to receive all the evidence and suggestions that 
might be made for the improvement of the harbour; when they had so done, that evidence was 
u nutted to Mr.. Walker for his opinion, and upon that is founded the report of Mr. Walker, 
ome of these documents produced by Mr. Stead have never been before the Southwold Com- 
lssioners, and therefore, of course, they have not had an opportunity of answering them. ’■ 

• ■ ■■ . [The Witness withdrew.] »•.,•” 
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G. Stephenson, Esq. 
May 28, 1845. 



George Stephenson , Esq., Civil Engineer, sworn and examined. 

I < ‘ Chairman -'> You are “f"" t0 the Whitehaven and Furness Junction Railroad? 

1S86. Will you state generally what, is the line of that railroad ?— The line on., i 
coast from Whitehaven to St. Bees to Ravenglass, to Duddon Sands 1 f * tk 
Furness, forming a junction with the Furness and Piel Railway. The oh ft ft ai ™ 
die iron-stone; there is a large quantity of iron-stone worked in that neighbourhood S" 1 * 1 ' 
into various parts of England. ° uournood and sent 

1387. Is it any part of that plan to cross Moreeambe Bay?— No, not at 
have another project for crossing Moreeambe Bay; there is no such plan in PaftL?, T? 
year, but I dare say it may be next year. p ^rliament this 

iuon i Mr ' Godson ) Would not this be a part of that railway ?_It would 

1389. Is not the object of crossing the Duddon Sands and coming down to Dlverst™ . 

form part of a railway to get into the Lancaster and Carlisle Railway ? It is ■ not o„ a to 

hut there is a line to be brought before Parliament next Session to go into York W 7 ft 
SP °- wh t ere ' ,e r ShaU J ° in the Lal ' cast " end Carlisle Railway 
lineuli ^ avbat piece is that ? It is between Bolton and Milnthorpe; and then this mb 
wl ? °°ft S ft'° n - a ” d d ° wn to the aastCT “ of YorSire ° fc 

inuo ^ ft 6 * 1S - the Furnes8 a ” d Piel Railway?— About six or seven miles 
13J2. Is your object in crossing the Duddon Sands to join a new railway of only* 
from T P- r eSent ' “ b “ SUSe ' hat lbrms a communication to the Kd HarhLftf 

steam boats. '££1 ^ Z 

— Certainly'not. FeSen ‘ 7 °'' ^ PUrp ° Se g ° h,g ru, ' tier than ths Fu "> aas “nd Piel Railway? 

u "ft 1 ' V1 y.^° you mean to cross the Duddon Sands?— By an embankment 
395. How long will that embankment be ?-A mile and a quaJr emba “ kmeW - 

■ £?s?=J^-cr^is 
but th ' n we 

mmmmmrnm 

J39S. How is the water of the river Duddon to get through?-! mean to make 

bj^stealtlf d for instance Twcfu imp ° t SBible X^an fe' thLVto'go^Vwew! 

embankment is intended to he“ rUC * ' Vood ™ brld S cs °" P iles »° ‘he height that the 

railway on^piles!' all owing "ft J ha " 1 “™g oonstrocted this woodre 

the piers I fix a steim pnmn r as lt: ^ as hitherto done, only obstructed by 

and fro With a chafn Th^ K ^ ° f , the river ’ aud 1 d ™v the waggons across, to 

possibly rr and shall W Wher \ the ma,erial is dro PP ed out > 1 keep it as nSrly level as I 
give Sice to those JhoZeolZ ^ 0r the whole of the ** 80 *> t0 

be kept up level with the other P ° f wa £S°? s w bfr 0 the.lowest part is, that that may 
allow the water tI floi L» T * g ° °‘ 1 kee P ,n & !t 50 tid I bring it to the proper height. I 
risk, proviSEhev br rnr£ m akin g a mdl dam - There can* be no 

pitch ?t in: then snino - m cten P erijd t,la -t shall not wash away. I shall bring craft, and 
over ; then I carrv it L to P yX ^ e P’ as J kave stated, at last I prevent the tide from flowing 
course I finish I fin PP ^k^gbt that the waves will not affect the railway, and of 
for many years. I think W • ^ that th ’ S Wa j e [. wi11 st0 P «P the level of the embankment 
ultimately, I believe it will com« P? at 1 par 1 t . of th,a nevv embankment it will ooze through ; but, 
to carry off the land floods 4Ulte ere ^ into tbe outlet, and another outlet will be made 

W03! How '"ft - meaa a new c,, “ nel rar 'he river ?-Yes. . 

"but I do not ex-u-flS ftp s “ d ."P on wh * ch you “e to throw in materials ?— It has been bored, 
that « 1 db “ -» »>' a ‘ da Pth it is- I am col- 

itis to become land. bacome o{ tbe bed of the river from the embankment up to the source 1— 
Butogio^ndtM "fc 1 BucdeugS. 0l “ n ' S “ ^ a " d L ° rd L<, “ 3da ' 8 and ^ 
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1406. Was there not a plan suggested some time ago for crossing Morecambe Bay? Yes; 

that is a plan which I proposed some years ago ; it was projected by some other person after 
me, Mr. Haigh, but his plan was very different from mine. 

1407. But was not your plan to cross Morecambe Bay somewhere near Bolton, and then 
to go by Chapel Island, and to land by means of having a wooden railway above, and bv 
dropping in stuff in the course of years to allow the sand to silt up against it, and by and by to 
make an embankment across the bay, taking care to lead the water of the river that runs into 
the bay in an artificial canal so as to come out nearer the sea into the bay again ? — That I 
think was proposed by Mr. Haigh, that was not. my plan. I do not think it could be done. In 
making out my Report, I stated to the Directors that though I believed it was practicable to 
embank in the way I have stated, it was too great a work for any Company to take up in my 
opinion without having Government assistance, and then the Directors published my report, 
but left that part out. My report was published with a view to raise money to do the work, but 
they left that out, and I then resigned my place, and they got Mr. Haigh. 

1408. Would it not be useless to have a line to cross Duddon Sands, unless you had after- 
wards a line to cross Morecambe Bay? — No ; it would not be so good a line to the public, 
without being carried forward over Morecambe Bay, but still it would be a line to Lancashire* 
by making use of steam-boats from Piel Harbour, going by the Preston and Wyre Railway. 

1409. Is not then your object to get to the Preston and Wyre Railway ? — Yes. 

1410. Then one of your objects in crossing Duddon Sands is to get a communication to the 
Preston and Wyre Railway from Piel ? — It is ; I did not think that there was money to be got 
to carry the thing out when I recommended it to Lord Lonsdale and the Whitehaven people, 
therefore we stopped short, after crossing the Duddon Sands.. Before the Bill was granted for 
the greater work, I should like to accomplish this. 

1411. But having accomplished this, you would make that a reason for asking for the next ? 
— Certainly I would. 



1412. {Chairman.) We have gathered from your previous answers, that it is intended to 
afford some communication to Broughton in the shape of a railway?— After hearing that there 
might be. some complaint made, I stated that I thought we ought not to take any benefit from 
any district without giving them something as good. 

1413. This is what is complained of from a party residing at Broughton Tower. “ I beg 
leave to call the attention of the Lords Commissioners of the Admiralty to a Bill which is now 
before Parliament, for making a railway, to be called the Whitehaven and Furness Junction 
Railway, and which is intended in its course to cross the river Duddon, near the estuary 
thereof, (where it is of very considerable width) by means of a viaduct and extensive embank- 
ments, in order to join the Furness Railway, near Ireleth. The river Duddon is navigable to 
within two miles of this place, and affords the means of conveyance for coals and other sea- 
borne goods, at a very moderate rate of carriage, to the market town of Broughton, and the 
surrounding district. I am advised by persons of competent knowledge on the subject, that the 
effect of the proposed embankments and viaduct will be either to totally destroy the navigation 
of the river by preventing the passing of vessels laden with coal and other produce, or at all 
events greatly to impede and injure such navigation, and as this is a point of the first import- 
ance to the town and neighbourhood of Broughton, in which I am deeply interested, I take the 
liberty of appealing to the Board of Admiralty on the subject, in the hope that their Lordships 
will not consider such a matter wholly unworthy of their attention. I am hardly qualified to 
say in what way the evil in question can be obviated, supposing the proposed line to be adopted, 
but it has been suggested to me, that a swing bridge of competent dimensions might be thrown 
over the river, which would prevent the stoppage of the navigation, though I cannot presume 
to say how far the 'proposed embankments might affect the channel of the river?” — I should 
not think of proposing a swing bridge; the current of the water would be so great, that I think 
it would be unwise for any engineer to attempt such a thing. 

1414. (Mr. Godson.) You rely upon the silting up of the river by means of the materials 
that you would throw in ? — Yes. 

1415. {Chairman.) So far as the town of Broughton is concerned, you would be prepared 
to furnish them with good accommodation ? — Yes, the Railway Company will be prepared to 
give them more benefit than they will take away from them. 

A i ' (Capt. Beaufort.) Could not you carry your railway up the right or west bank of the 



Duddon s 



as to cross from Shaw Point to Angerton? — It would carry the line so many miles. 



r ° 14 *’ that it ought not to be made at all. I would not make it. 

1417. In what way would it carry it round; it would leave that line that is to join across the 
country to Leeds ? — No, you could not cross that country; you could not get over the ground, 
t here is no other way but to come to this place. 



[ The Witness withdrew .] 
Adjourned till Friday next, at One o’clock. 
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Friday, 30 th May, 1845. 
Present : — 



Rear-Admiral BOWLES, C.B., in the Chair. 
Captain Sir G. Bremer, K.C.B. 

Mr. Hume, M.P. 

Mr. Godson, M.P. 

Mr. Rice, M.P. 



Captain Beaufort, R.N. 
Mr. A. Chapman, M.P. * 
Captain Washington, R.N. 



Lord Advocate of Scotland called and examined. 

lii'a You are Lord Advocate of Scotland? — Yes. 

Will you explain to the Commission what is the present state of the suit new „ r 
between the Trustees of Montrose Harbour and Sir James Carnede Bar " 
of certain alleged encroachments ?— I examined the papers in the case 'and the TT 
of it is this -The proceeding was between Sir Jaa^tarnegie a“dVMoSL He 7 
to thin b" JT? Car ”T i ad efr “ tetl cerlai “ operations which had not been obtaj 
Montre H f £ some fur ! h8r 0 P«aii‘>mb which Were objected to on the nart oft 
St whi^ a ° Ur -| TrUSteeS l “ d ‘ - ey “PE lied ‘° the Court for a Suspension and interi t it 
call it which is similar to an injunction in England, to stop those proceedings The Coil 1 ,!i 
he interdict or injunction in the meantime. 6 That is alsual t£„g ™oi° tW S 
the matter, until there is an opportunity of putting in an answer to the aDDlicatinr. rr 5 

ought to T recalled ^ l - If™ r ^ ""E 7 waa ° f <*“<"> <>“» the in/unclion 

shotdd aftilxSnS ef’th™ T /“V* '° " WOuld be th “ ,TsuIt ° f llis operations, the, 

ibrrr£sfl?“ 

ime“to me° to* consider T ^ ^ 

considered the oueratinn* wr > 1 n, a rcpoit by Mr. Leslie, the engineer, saying that he 
lnJ "rs n0l ' S 7 Ilarb0ur of Montrosl There hid been e 
Lslie thought thl m.! if s 7“ Car TS' e ' authorizing a part of the operations; but Mr. 
There ° P ,TT W ° uld be i,, J u ™ 118 to « ha ‘'*><>ur of Mont™, 

about some othei mailer by ton Eo ° de1 ' who '“"ourred in that view. He wa, at Dundee 
of the Montrose Harhlm ““ d . th ™ was , a communication from the Admiralty to the Trustees 
conmh with him Mr RlS! 7 y ayail 'pelves of Mr. Rondel being Hereto 
and Mr. George Buchanan had alsls d'Bb dl f' ir 1“ °P““ on , from Mr - Leslie upon the subject, 
is a very effiS? als ° “ d,IW °P ,n !“" Mr. Leslie. Mr. George Bachim 

that state of the matter the n a r, 1S °P lli1011 a P on j uc l matters is considered of great weight. In 
It appeared to me in the fiVt^ We I e P a cedbefore me to consider what was best to be dona 

douffiTtW wS Lm lb ^'at place *at the title of the Admirally to sue in this matter,™ 

Montrose Trustees the i7roj “"If" 1 dl ”? *“*• because there was a grant of the harbour to the 
aCrfL ES '™ tbar8 V transferred” and it appeared to be the 

that right. That raised a uu«Sm wTritl^rtf "f dama gcapprehendedintheharbour,todelelid 
and duty to defend it I thmurbt O' t 6j tbe mterest was with them, and it was their produce 
Harbour Trustees was nnt*w Ilf l lr , da j ne 1 i; Carnegie's objection to the title of the Montrose 
0.“™; W hTl ‘7 ndeii }■ lh °“S ht V bud a title to maintain the suit i. Mr 
a very difficult and tedious ;• 6 t l^f st 3 0n °f tlde > if persisted in by the Admiralty, would be 
before wemUJL any fro^LT^ T’ th f *V h ° uld Probably git into the Hoi of Lords 
the merits was exceedingly dnuhtfiW th* t * ^ urdler . saw that the issue of the question itself on 
would be the iniurv dimL^tn +1 , ' at to persist in instituting a speculative inquiry into what 

C ° Urt had of the matter with the 

quences, would be attended wifh th P rations to proceed upon finding security for the conse- 
an investSon^ before * L g \Tu St " skj and that * was not improbable that in such 
to wait ft? i Ze Z two Zr ZI ^ J thou S ht tbat *• P™dent course would be 

commencing to on'erafp and th 6 ^ a [ S) and , tben see whether the evil apprehended was 
not We m ’^ t g0 } e [ 0Te a i ur y with the fact as eftablished, and 

0 is on one side, and three or four on the other side, speculating on 
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whether it would be so or would not be so; for although I have every respect for those gentlemen 
of skill, yet I have seldom seen a ease in which there were not as many on the one side as on 
the other. There would be a feeling of hardship, I think, in the minds of the jury with regard 
j to the breaking down of embankments, which would expose our case to very great risk on a 

1 speculative inquiry. If it appears from experience that no practical injury arises, then I do not 

| see any reason why I should advise the Admiralty to step out of their course, in order to 
have those embankments pulled down ; on the contrary, I think they would not succeed with 
1 a jury in that case. If there is practical injury, I think they would succeed with a jury • and 
my view of the case was to let matters alone for a time, not to state our difficulties in any way, 
or to make them the subject of discussion in the court as to our title. If we found it practi- 
cally injurious, then the course I had in contemplation was this, that the suit which is raised at 
| the instance of the Montrose Tnistees, which is called a suspension, should be revived, and that 
there would be an action of declarator to have the right fully declared at the instance of the 
Montrose Harbour Trustees and the Admiralty, and the officers of State, combining these three 
instances in the form of a declarator ; so that if any question was raised as to the rights of the 
one, it could only be because the right was vested in the other ; and in that way I think 
we should be able to come into court with the existence of a practical evil, which would over- 
come any feeling of hardship, and enable us to succeed in our suit ; I have been of opinion that 
until we are in a condition to say that there is some practical injury, it would be a hazardous 
suit to embark in, and an adverse verdict in the speculative inquiry would be found to be a 
serious obstacle if practical injury should, after a time, be found to result from the operations 
1420 (Mr. Hume.) What is your view with regard to the power of the Crown, as you are 
aware that, by the Act of Charles, the Crown has a right to all lands below high-water mark. 
Does that power extend to Scotland ? — We have a question just now in regard to the encroach- 
ments at rortobello, where the matter of the right of the Crown in regard to the shore is under 
discussion. 



1421. Are you aware that, with respect to the Tay, two or three actions have taken place 
where the parties have been compelled to withdraw all the obstructions to the navigation 
mthm all below high water?— There are some cases about embankments on the Forth and 
the Clyde, which were the subject of discussion. We have the law under discussion in that 
rortobello case just. now. 

1422. (Mr. Godson.) In what stage is that case ? — The discussion has arisen in. the form of 

preparing issues for the jury. The Crown are there complaining of the encroachment, and 
the question comes to be, what is the extent of the rights of the Crown, in order to settle what 
issues we are entitled to take in the trial of the cause. That is to prevent encroachment 
Alter damming out the sea, the party claims it to be his property. When a party embanks 
opposite to his lands, the property of the shore, generally speaking, belongs to him. There 
we f® cases , and we have all those cases referred to in this question at Portobello 

What is the name of the case ?— It is the Officers of State against Mr. Smith. 

\f t voV 1 part ° f th ® encroa chments been made under the direction of the engineer 
i/) 0 ' S ' 7 eS ’ part 4 ames Carnegie’s operations appear to have been so made, 

f u • T at ai,tho, ' it y would he do that? — He did it by no authority, so far as I know 
but he being the engineer of the Montrose Harbour Trustees at the time was of opinion that 
iao/wvt wou d be no in ra and he would maintain that opinion still. 

142b. (Mr. Hume) Was there any Minute of the Commissioners of Montrose Harbour 
authorizing him as their officer to do so ?— I do not understand that he bound the Montrose 
Harbour Trustees. 

1427. (Mr. Rice.) Was Mr. Leslie the engineer of the Montrose Harbour Trustees? He 

was f hat time. It so appears from the papers. 

. ?* Ar ® y° U ° f ,°P inion that th e grant to the Montrose Tnistees superseded in any degree 
the rights of the. Admiralty to interfere ?— I think there is very considerable doubt upon that, 
y inclination of opinion is, that the Montrose Harbour Tnistees are the proper pursuers of the 

action, and not the Admiralty. r r 

m 4 . 29 ' j^ re * he Commission to understand from your opinion that the grant to the Montrose 
u lees does in any degree supersede the right of the Admiralty to interfere in this case?— 
143 n a C * uestl0n very considerable doubt. 

Hume-) If the Trustees of Montrose Harbour, as to whom there is a doubt 
to 44 • P r' Cr ? lven t0 them did not supersede the power of the Admiralty, have applied 
auestPrl . 7’ P 0inhn o out their inability to carry on the suit from want of means, and re- 
' Admiralf ! 1Dter er ^ ce T of the Admiralty, would not that be sufficient authority for the 
Arlmi,- i / ° Pr? c ® ed ■ 1° that case, if the title was in the Montrose Harbour Tnistees, the 

I Z 14 7 W ° U C , ve t0 P roce e d in the name of the Montrose Harbour Trustees. But what 
'an ^ t * le pact , is lound to support the opinion of Mr. Rendel, would be that 

I ha vp ° . c * arator » an additional action, should be raised in the names of all the parties 

instanrp nt and con i° ined ( as we call it) with the action that is alreadyin Court, at the 
•iniurv W Jr ntrose ^ ar h ou r Trustees, so as to bar all difficulty of title,, averring that 
that if wp a . *ry occurred, and concluding that the ground of it should be removed. . I think 
tthe prp,,„ ai p t , sim P e act i°n at the instance of the Admiralty now, we should be taken to 
140 of Lords on the title- 

•Here io nrWu' It _ would be like so many counts in ail indictment, in fact ? — One question 

the Montrnc u u rea !n tlt e t0 sue- ®‘ r d ames Carnegie pleads just now that the title is not in 
Talty T bn ■ arbour Trustees. If the action had been brought at the instance of the Admi- 
Harbour TV?, f° d0U , bt blr d ames C arnegie would have pleaded that it is in the Montrose 
‘it is nnt ™ n S • eeS ’, an i n0t the Admiralty ; or perhaps he would have raised a question, whether 
not really m the Crown itself, which' is a doubtful matter also. If the officers of State, 
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as representing the Crown itself, had brought the action alone, he would probablv h 
it was in the other parties. What I would recommend, if there is an actual injury 
exist, is, that an action should be raised in the names of those three parties. Then Sir°[ ^ 
Carnegie cannot say it is transferred to the Montrose Harbour Trustees ; at least he can 1108 
it. to any effect, because still the answer is. that they are pursuers. not 

1432. (Mr. Godson .) In other words, that is similar to an interpleader here ? p er h 

is; I am merely stating what I would recommend as the most likely mode of obtai^ 
verdict in this case. mn o a 

1433. (Mr. Hume.) How long is it your intention to wait? — What I would say on th 
point is, that some eugineer, who can be relied on, should go to look at the place, probabl ' 
the course of the autumn of the present year, to say whether he sees any practical j J* 
arising, or, if not, in the course of the next spring. The security lasts seven years. ^ 

1434. Suppose the Commission already have reports from capable engineers of the in' 
done ?— r am not talking of an opinion that injury may or will occur. Some enoineeis V 
that injury will occur, that there will be a certain degree of want of scouring of the harW 
and silting up. Other engineers say that will not be the result. If they say, We have nT 
examined it again, and there is a certain degree of injury already actually resulting the* 
I would say, commence your action, and come upon Sir James Carnegie for damages. ^ 

1435. (Capt. Sir G. Bremer.) What, is the state of the embankments? — They are Quite 

finished ; they were finished before we took up the matter at all. ” 

1436. (Mr. Godson.) Are the Commission to understand that the acts of Mr. Leslie have 

not in any way compromised the Admiralty? — I am of opinion, that in law, they have not- 1 
have no doubt about that. ’ 1 

1437. In the case of the Queen against Smith, within what time is the judoment likely to 
be obtained, so as to state what is the real law with respect to pulling down embankments or 
encroachments? — I should think it will be disposed of in the course of this summer session 

1438. Is there any fact that will at all impede the judges in giving an opinion upon the 

law? — No, I think not. f 

. 1439. (Mr. Hume.) The question is, who is the proprietor of the property so embanked, is 
it not?— No; the question is, whether Mr. Smith is entitled to encroach on the shore’ of 
Portobello, or whether the Crown is entitled to prevent him : he has built a wall, and he 
was allowed to complete the wall under a notice that that should not interfere in any way with 
the right of challenge ; he had got it up about 4 or 5 feet, and he was allowed to add another 
foot to it. 



1440. (Mr. Godson.) In that case must an opinion be given, aye or no, what is the power? 

Yes, what is the extent of the Crown’s right, of interference. 

1441 . (Chairman.) Will you be so good as to state to the Commission generally any legal 
decisions that your Lordship may happen to remember relative to embankments of land or 
encroachments upon rivers or harbours, as on the Clyde, Tay, or elsewhere ?— Some questions 
arose in regard to the powers of the River Clyde Trustees who had made embankments for 
the navigation of the river, to narrow the stream and eddy, deepening the channel in that way. 
The land gained on each side accrued to the proprietors by a reserving clause in the Clyde 
Navigation Act. The Navigation Trustees were advised that embanking'the river and making 
it so narrow was not an expedient thing for the navigation, and they proposed to demolish part 
of that embankment. Some of the proprietors resisted, and said, “ This land is ours, and you 
must not touch it; or, at least, you must give us compensation.” In that case the Naviga- 
tion 1 rustees contended, and successfully, to my recollection, before Lord Jeffrey, that the 
primary object was the navigation of the river, and that though they tried this experiment of 
embanking they were equally entitled to try how it would do without embanking, and that, in 
point of fact, there was nothing to prevent them, if they found the experiment unsuccessful, from 
restoring the alveus of the river. The Court, and afterwards ihe House of Lords, gave effect 
to the views of the trustees. 

1442. (Mr. Hume.) Is it not the case that by a decision, payment for certain alveus, or 
ground recovered from the river, was stopped to those alleged proprietors who claimed it, and 
t at it is now reserved and held for the Government ? — That i 3 a different case ; that is a 
question which turns entirely upon the interpretation of certain clauses in the statute. It is a 
question whether the Crown is entitled to a certain portion of the damages that are to be reco- 
vered for certain property on the banks of the Clyde. 

, j 443 - ls . il no ? shore » f the land? — It is the shore of the land that formerly ms lit 
bed of the river ; but the question turns on the clause of the Act of Parliament, which pro* 
specially for that case in the Clyde Navigation Act; it does not rest on general law ; it to” 
on the provisions of the Act. ° 

1 rru° ^° U t ^ at private Act of the trustees superseded the general law of the 

land - “I here was a special provision as to the disposal of the money that was to be got from 

ia S a^S' “ wa . s . s P eciall y disposed of by the Act of Parliament. 

1445. Do you think that precludes the power of the Crown to assert any claim to that 

property r The assent of the Crown I understood was given to the Act; and when the Act 
does dispose of the money, we must deal with it according as the Act disposes of it; and the 
question arises whether, under the terms of the Act, a certain portion of it does not belong to 
tne trustees. 1 



1446. (Mr. Godson .) _ Having stated that the Crown has a right to pull d w ..~ » . 

ments, is there any law in Scotland as to the time, so as to limit the Crown at all in point of 
time tor pulling them down?— It is still a moot point how far prescription runs against the 
Cr 1 °J a; " helher th ® Crown can suffer by the negligence of its officers. . . 

1447. Assuming for a moment that it could suffer, is anytime limited within which it should 

occur ? — Forty years. J 
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1448. (Capt. Washington.) According to the decision in the case you have just mentioned, Lord Advocate of 
would not the Clyde Trustees have power to pull down any part of the embankments which Scotland. 

thev thought necessary for the benefit of the navigation within the limits of the river up to hiffh 

water mark ? — I think they would. r B May 30, 1845. 

1449. Will your lordship be good enough to name the cases you refer to? — One case which 
I have already referred to was that of Todd against The Clyde Trustees, affirmed in the House 
of Lords in 1841, reported in the 2nd vol. of Robinson’s Appeal Cases. I may refer the 
■Committee to the following cases: — Smart v. Magistrates of Dundee, 1797, 8 Brown’s Cases 
of Parliament ; Magistrates of Culross v. Geddes, 1809 ; Leven v. Magistrates of Burntisland, 

1812; Campbell v. Brown, 1813; Boucher v. Crawfurd, 1814; Berry v. Holden, 1840. 

1450. (Mr. Hume) Will your lordship be good enough to define what is meant by the 
term “ alveus,” which has been repeatedly used before this Commission ? — It is a term fre- 
quently used to denote the bed or channel of a river. 

[ The Witness withdrew .] 



Capt. Henry Mangles Denham, R.N., and F.R.S., further examined. Capt. H. M. Den- 

J Capt. Denham's Plans of Morecambe Bay and of the Duddon Estuary were laid on the table) Jlami 

1451. {Chairman.) In your examination of the north-west coast of England did you survey May 30, 1845. 
the Duddon water? — Yes. 

1452. You are aware of the line on which the Whitehaven and Furness Junction Railroad 
proposes to cross that water by a solid embankment? — 1 am aware of the line ; but I was not 
aware that it was to be a solid embankment. 

1453. State to the Commission your opinion as to whether, with due regard to the present 
and prospective interests of navigation, a solid embankment is desirable, and what in your 
opinion would be its effect upon the navigation? — It would cut off certain vessels which now- 
go up to the Broughton quarries, and such vessels as carry coal, manure, and limestone up 
and down, which is very trifling ; and as the estuary presents no refuge capacity, I consider 
that an embankment right across, if crossed at all, would be more beneficial solid than open. 

1454. What depth of water is there in the proposed line? — T wenty feet in the channel at 
high water ordinary spring tides. 

1455. How far is that below the point of navigation ? — Three miles below the Broughton 
quarry shipping place. 

1456. (Mr. Godson.) What is the name of the Broughton quarry shipping place ? — The 
Burlington Slate Quarries. 

1457. {Chairman.) How much further up to Broughton? — Four and a half miles below 
where vessels drawing six feet can reach at high water spring tide. 

1458. (Mr. Hume.) Do any wherries or flat-bottom boats go higher up than 4^ miles? — 

Open punts up to Duddon Bridge. 

1459. Is there any flow of the tide above Duddon Bridge? — There is when great tides 
•occur, but rarely, above ^ a mile. 

1460. {Capt. Beaufort.) What is the rate of the flow of the tide up and down at the. 
proposed place of embankment ? — Three knots on the flood and 3£ on the ebb. 

1461. Would not that be entirely put a stop to by the embankment? — It would. 

1462. Consequently, would not the parts of the country above that embankment be deprived 
of the benefit of water-carriage ? — To those places to which I have alluded. 

1463. Would not the whole surrounding country be equally deprived of it? — From the 
trade I am at all aware of, I imagine it would be a very slight privation to the country in 
general. 

1464. Will you state what extent of country round the estuary is supplied, or can be sup- 
plied, either for landing or shipping? — It is difficult to estimate that. 

1465. Is not this estuary the outlet for the waters from the Duddon and Kirby Pool ? — Yes ; 
but neither of those waters bear down any traffic that I am aware of. 

1466. ( Capt. Washington.) Are there not large slate-quarries belonging to the Earl of 
Burlington on the banks of Kirby Pool ? — There are, but so useless is the estuary con- 
sidered to them that his Lordship has determined to form a railroad independent of the 
estuary, to get rid of the constant demurrage which the detention of tide has occasioned, and 
that railroad is to come down to Piel Harbour. 

1467. (Mr. Godson.) There is one already down to Piel Harbour now being made, is there 
not ? — Yes. 

1468. Is the railroad now proposed to come into that small line of six miles long ? — Yes. 

1469. Supposing an embankment to be made where it, is proposed to make one, how many 
square miles of country is the estuary the means of draining? — Duddon Bridge at once pro- 
vides for all the water that comes down from the lakes. Kirby Pool has its own sluice-gate 
and bridge. Simpson’s Beck and Salt-house Pool have each a bridge and sluice-gate that 
provide for all the outlet, and to exclude any tidal-water that it is desirable to exclude in 
nigh tides. 

1470. After the tide is gone down, does it not all come down the channel, across which it is 
the intention to put the embankment ? — Decidedly, and there forms a main trunk. 

1471. Having taken away all that flow of water above the embankment, in what way 
would you keep the channel open below the embankment ? — I consider when an embankment 
is driven across the designed part that no channel would be desirable for navigable pur- 
poses. 

1472. Then are the Commission to understand that, in your opinion, the placing of the 
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Capt. H. M. Den- embankment will destroy the whole of the Duddon Estuary as to navigable purnosp=;? r 
ham, R.N. wholly destroys it. ^ ^ “ 



May 30, 1645. 



1473. (Mr. Hume.) Can you estimate the quantity of water at high spring-tide that c 

that estuary above where the embankment is proposed ? — Assuming the area at 5000 a * 
and the average depth at a mean of spring and neap tides at 6 feet, it. would exclude aboit 
1300 millions cubic feet of water on every tide. ' out 

1474. (Mr. Godson.) It having been stated to the Commission that it is to be a sol'd 
embankment, to be made by means of stones driven down gradually and the sand silted 

will you state in what way the waters above that embankment are to be disposed of? The 1 ' 

could not be disposed of at all if the embankment was without sluice-gates. y 

1475. Would it not require therefore some new channel to be cut through another part of 
the land to get into the lower part ? — That would be one way of disposing of the waters 

1476. Would that assist or not assist keeping the part below and towards the sea in a navi- 
gable state ? — I think it would not, inasmuch as the river now, with all the outfall of the 
tidal-water, does not preserve a channel at all that is navigable at low water; so do I not 
think that the river merely passing down with all the backwater cut off would be more than 
making its escape through gutter-ways that would never be navigable. 

1477. Are the Commission to understand that the cutting a passage through the land so 
as to dispose of the water above the embankment, by introducing it again into the estuary 
below the embankment, would or would not affect the navigation of the part below the em- 
bankment ? — Not to any navigable purposes. 

1478. It would not assist it? — It would not; it would be futile. 

1479. {Chairman.) From your knowledge of the country, can you point out any eligible 
line of road by which public accommodation may be secured, and at the same time the rights 

of navigation preserved ? — Yes; I conceive that that railway may be carried for the purposes 

intended, by going up one side of the estuary and down the other. 

1480. How much further round would it be by going up one side of the estuary and down 
the other ? — Eight miles in circuit. 

1481. In your opinion, by following the course you would recommend, you do not interfere 

with the navigation of the waters at all ? — A few stone or coal flats could go at spring tides 
above that. r 6 



1482. (Mr. Hume.) What kind of a bridge or passage do you propose for that three-quarters 

of a mile without injury to the navigation? — I would not recommend anything like a swino- 
bridge, or any bridge that could pass vessels, in the railway across. A bridge 1 that would be 
proper to let the river freshes out could not be a bridge that would allow vessels to pass up at 
any time. r 

1483. (M r. Rice.) It could only be an embankment with arches? — Yes. 

1484. In your former evidence you produced some plans with regard to a supposed crossing 

of Morecambe Bay ? — Yes. . ° 

1485. Would you recommend a similar construction in the event of the railway being con- 
structed? — Yes. 6 

1486. (Mr. Godson.) Have you ascertained how deep the sand is, so as to know whether 
rubble stones would make a foundation? — Yes. 

1487. About what depth is the sand?— From 9 to 10 feet. 

1488. Would you not require to have something put. down at the bottom of those 9 or 10 
feet before the rubble stones would take any hold, by which they could be kept in their place? 
— Piles would be driven into the clay or marl. 

1489. Then between those piles you drop the stones, do you not ? — Y es, until we come above 
the sand. 

1490. Then you would trust to the tide bringing more sand, as vou gradually drop other 

stones down?— Yes. 5 

l/mo" 111113 y0U w0uld rise higher and higher ? — Yes, until the tide was shut out. 

1492. (Mr. Hume.) What was the nature of the plan for Morecambe Bay ; did you leave 
any water way, and how much across the sand ? — I did not then speak of leaving a water way, 
but 1 stated the amount of waters that would have to be provided for, showing the bridges and 
culverts that now provide for it. 

1493. Do you propose to provide for the same waters in that, embankment, in case it should 
cross Morecambe Bay? — Yes. 

1494. (Mr. Godson.) By the words “ providing for the waters,” do you mean they would 
go down their own channel, or have new' channels for them? — In enclosing the interior part, 
the rivers would not be left to take their own course, but would be embanked laterally by dykes, 
and conducted down to the proper orifice in the embankment. 

1495. (Mr. Hume.) Do you contemplate the shutting out the flow of the tide above that 
embankment. ? — Quite so. 

1496. Do you, in the embankment at that place, contemplate also shutting out the tide 
there— Certainly, without which it would be no boon to the public. I consider the water 
traffic so unimportant that if the embankment was carried across it would be better solid than 
open. 

1497. (Mr. Rice.) Are you aware of the proposed cut alluded to by Mr. Stephenson?— 



1498. (Capt. Beaufort.) You stated that the Duddon never can be turned to any useful 
purpose fora refuge for ships in distress? — Yes. 

14^9. Might not a judicious system of dredging so as to straighten some of those channels, 
placing buoys and beacons, contrive to leave an open channel through which ships could go in 
distress? — I think not. 6 
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1500 Could nothing be done by the skill of the engineer?— I think not. The bar Capt H.M Den- 
extends so far outside the line of coast right and left, that I consider it would be perfectly K - w ‘ 

k°l50l!" How many miles is the five-fathom line from the north point of entrance of the ay 3 °’ l845 ‘ 
Duddon? — Two nautic miles. . . 

1502. At such a distance, you think nothing could be done to save a ship in crossing a two- 
mile bank?— Nothing more than now exists when the tide lifts; for instance, there are 
several tracks where there would be 20 feet, that would enable vessels to cross those banks. 

1503. The question was, whether a judicious system of engineering would not keep the 

channel open out to that five-fathom edge? — I think not. TT n i r. 

1504. (Mr. Ilume.) There appears to be an embankment from Salt House 1 ool. Uan you 

state what it was for? — It was embanked by the late Lord Lonsdale in 1830 for the redemp- 
tion of 260 acres of land over which the sea ranged. „ . , t 

1505. Are you aware what depth of water flowed over those lands? — I should think at 
hiah-water spring about 2 feet. 

"1506. What quantity of water would that exclude? — Seven and a half million cubic feet. 

1507. Were there any other banks in that estuary to exclude the tidal waters? — Yes; there 

are several running down on each side. , 

1508. The object of which was to exclude the water and reclaim the land, was it note — 

Y ?509. (Capt. Beaufort.) Can you state whether you think it probable that a railway could 
be made without great engineering expense to the north of Millom hill? Not very well to 
the north, but immediately to the southward. 

1510. (Mr. Godson.) Supposing a railway to be taken from Poulton on the Lancaster side 
of Morccambe Bay to Cowper Point on the promontory of Cartmell to Chapel Island, and 
from Chapel Island to the mainland on the north-eastern side of Morecambe Bay so as to 
ioin the Whitehaven and Furness Railway across the Duddon Sands, in your opinion, what 
would be the injury to the navigation of Morecambe Bay ? — It would be shutting up the 
Ulverstone Canal foot, which admits vessels drawing 13 feet water at high tide spring. 

It would shut up the intercourse with the river Severn, which is navigable up to the gun- 
powder-works of Blind Bridge, a distance of 3 miles and a half, also to the Quay s Green 
Odd, to where vessels of 10 feet draught of water arrive, also 3 miles above on the Ulver- 
stone side. It would shut out all intercourse with the grange district 4 miles above the 
embankment, such coasters as now trade with Milnthorpe 8 miles above. So tar I have 
alluded to existing coasting trade. It would then interdict for ever the formation of the new 
harbour, which I see so practicable for the restoration of the trade of Lancaster at Poulton 
Ring. It would also shut out a hundred or so of boats which carry on shrimp-taking an 

other fishin^me & ^ ofthe riverSj the scouring of which assists the navigation that would 
then be shut out, and the quantity of water ? — 1 The Leven, Rusland 1 ool, the Crake, the 
Crakbeik, the Kent, the Gilpin, the Beetha, the Whinster, the Ulpha Pool, and the Keer. 

1512. (Mr. Hume.) State to the Commission your opinion whether, with a due regard to 
the present and the prospective interests of the navigation, such an embankment is desirable . 

— I should say that, with the exception of the projected new port at Lancaster, the advan- 
tage would be in favour of the public by the embankment. 

1513. Would not the shutting out so large a quantity of water as that which you have now 

stated to come tend very much to allow the channel to silt up?— I think it would silt up 
the different channels that now stand between the spits of the banks. „ , , 

1514. Would not that be injurious to the navigation?— Not to the navigation of the three 

early tide ports, that now stand below that line. rr , „ , ■. ij 

1515. Which are they?— The Lune, the Wyre, and Piel Harbour. To all above it would 

destroy it, as well as the projected new port at Poulton. . , ~ 

1516. (Capt. Beaufort.) Deposition would goon still from those three rivers that are left 

open?— Not as it does now. To entrap the silt that now comes down would be a work ot 
artificial effort ; it would render them purer as they came out into the bay. . 

1517. After that was effected they would not go on depositing outside?— I think there would 
not be that dipping down which now keeps the Lune Deep open and so deep m it is, but as it 
is so unnecessarily deep, it would be ages before it would silt up so as to he ot any consequence 

l ° 1518. at (Mr. Hume.) In your survey around the Duddon waters and Morecambe Bay, did 
you observe embankments on either side, being encroachments, to keep out the tidal waters 
Yes. 

1519. Are there many ?— Not so many after yon get to the southward ofthe Duddon, after 

you get into Lancashire. „„„ , „„„„„„ i 

1520. But in the Duddon there is the one now stated of 260 acres, and there are several 

others above, that you have mentioned ? — Yes. . mL • 

1521. Did you examine the extent of any of the other embankments ?— Their actual sea 

face I did, hut not the quantity of ground that they take in. That is being ful y e p y 
the Ordnance survey. „ „ 

1522. Did they in your view exclude any large portion of water from the respective 
places? — Yes, but not such water as one would covet for the sake of scour. 

1523. Do not all waters that flow up tend to scour in their return ?— It depends on the 
marginal nature I may say of the estuary. Tidal water would come in cleai an go o as 

as mud from the frittering away of the shores as it comes in, and that watei goes ou mimica y 
to the bars of the estuary, instead of cleaning it in proportion to the scour. 
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P Cn ~ ? ?hen w ! lat , water is , 5t in y° ur opinion that does assist the scour of bar'? An l 

water that comes in, however thick, will assist in keeping open a channel if it s o ;~ A11 the 

«■ SofflT lon as that is kapt sss 

1525. Caming it into deeper water, and consequently rendering the tot,, 
accessible?— Rendering it by degrees like Liverpool more inaccessible" as time ™ m ° K 
from the manner the soundings are carried out, we see exactly where all the shelvfs fr °“ : 

1526. Having seen them, are you able to state in what way any measu-es as nr "“W- 
can be now taken to guard against the result you look to ?— /think that where tK iT* 
tb? 1 bhr' ° whs “ 1 T m ‘, he ,a ” ish!,, » P° int of the velocity of the ebb tide that ifsmf^ 

e ‘ S ,‘ ° r 1° r l0S 1°!™' ' here whe " once tha “cumulation beJS to 
it mil go on aggravating itself, and then it is hopeless, it will always be ther! aceum,,f ? 

£Lg1u“ e r “ se ° f ,hewhol ° lraasit of th/ebb «■» "a^S 

wh]cfLterw^:s,;te at ”it itensriu™ t e x it "** 

cross of fair channel stream. Take the Wyre as an TnsianTof a 1 »le J' P * 33,0 «“ 
itself; it has come down from time immemSaf; that' to”? af thetee'diZcTSI"? 
was, two miles. . I attribute that eutirely to all the seSeut of The Wyre ? at " 

thTfeSon I* find'th”? 1 h b - y a ”• re . P ° WerW S,ream ' ca!led the Lane Stream, if /S 
tne jjuddon, I find that it is projecting, consequently addins and it will 1 *,5™ e 

till it gets into the fair set of the Irish Sea ^ebb mid flood, clear of the^oint/fr 

3 s z r r b%* 

si 

a ca°se in ° f aU '"-No; we have before ns 

neck outward, and the impetus of the WK at ? ^ ay , be re P Pesented as a bottle, with its 

SE££^ 

Holyhead, and the fine of that ?• C , , ° ff westward laterally to the shore towards 

tb \k ZlT tT of il< oSaf r a fill <1 “ m, ‘ ract ' tho bar of 

of .he citstey ^.ZgTcii^tet fh 1 d0W " by the stream 

™ th also^the emptying ItTZZ’ on S “ ** 

extends ontward from that To™?™ 7n ,^ y from the Dee, ,t is owing to the bank that 
for the rivers themselves fr T r° 2 ,hat ,"f have an y channel at all on either side, that is, 

the Mersey would 5m short round a, 1 S ZJ‘! H °? le Ba " k did not “ x!st - tha * 

1533. (Mr. v™ and spread itself over the mouth of the Dee. 

part of the deposit that comes fro? th , l M 1 * * h “ effret on ,he outer current of the sea is to carry 
Ves ; going back to 1TZI contend b?T“ d “ depos ‘ il at the mouth of tho Dee ?- 
and loses its power from the moment its tbe T Jutl 01 tie Dee presents a prostrate cone 
as the emptying of the Mersey estuar^ doe? 1 ” ebb m8t<iad ° f ° b,ai ™ n S a n increased power, 

rivers ancf estuaries, sucTas 'yo? hm^tated^S C ™ k su Sg est t0 the B °ard for keeping open 
Commission, I will take the SnnrWl an ,i \ i‘, , ta *e a case more completely before the 

formed by the exit oft I’™! 60 * 8 from ‘he L« as a tougae 
on the other; anti answering the question I would^v'thafth ° f ! he f orec ““ be Ba y waters 
Lune navigation down its sea reaSh of sand would be’ tf c , h . a “ r e the 

""I t° emba " ,! ,hat to “Su a onits river arfttee ” “ “ 

giving il more for Teby contramin” hs ™?— ^ 11 011 “ parlic “ lar ch ™ ne1 ' 

“TbSfi 1 ?! ‘u 6 bly ‘ ide not set, “g “cross thatthannel advantage would arise from the 

out and prolong th^t” n?? t ?ton S p. iormed ’ w ° uld . !, ot the exuvia and silt be carried further 
case till it got itolhe l ? £ " “uT ° b { ect ' 0 " ?~ Y ^ ’ it would go on feeding in this 
much more depth to feed up the other it r^U ^ T° U i! U arrest ? d » and ior a time having so 
tide coming across it. ^ ’ u 0,1 y arrested in its advance by the strong 
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1537. (Mr. Godson .) Would any embankment across tbe Morecambe Bay at the place 
proposed have any effect on the sea-reach sand at the mouth of the Lune ? — I consider that it 
would have a beneficial effect. 

1538. In what way would it have a beneficial effect on the sea-reach sands at the mouth of 
the Lune?— The Sunderland Shoulder is so fed by the scour of the upper banks and soil 
of Morecambe Bay by the powerful outfall which now exists, that anything that would diminish 
that powerful outfall would tend to bring less down upon Sunderland Shoulder and Cockerham 
Bank which now form the sea-reach, giving the scour of the Lune itself more effect than it now 
can maintain. 

1539. Would not the effect of an embankment across the bay be to alter the direction in 
which the tide will come in and out? — The tendency of the tide would be altered ; but I con- 
ceive an advantage would arise from that alteration. 

1540. As a matter of science, can you predict the way in which the tide would go after you 
have made an embankment of 12 miles across the bay? — Certainly: we have then decided 
elements to guide us. 

1541. (Captain Beaufort.) Would not the method you propose to pursue with respect to 
the river Lune, in walling the sides and conducting the stream down, apply to the rivers Kent 
and Leven in bringing two channels down completely into the offing ? — If I may point out the 
Cartmell wharfs as resulting from the same directing influence of ebb-tides as the Sunderland 
Shoulder is produced by the promontory of Heysham, I should then say that if Cartmell Wharf 
be walled up as far as it now dries out to low-water neaps, a more permanent direction and 
deeper capacity would be given to the Leven on the northern side and the Kent and other 
rivers which pour into the Kent on the southern. 

1542. It would have the effect by deepening ? — It would. 

1543. What is the cause of the Lune Deep ? — l.ooking at the Lune Deep lying between the 
two extremes of the arm of Morecambe Bay, Walney Point and Rossall Point, eight miles 
across, Lune Deep, lies one-fourth nearer to the Rossall side, I conceive that the submarine 
matter on either side of the Lune Deep is that of original formation and not of deposit. I, 
therefore consider Lune Deep as the original outlet of the Lune waters and Morecambe Bay 
rivers at a time when three-fourths of the now under-water surface to the northward was solid 
terra firma, and hence the cause of Lune Deep. 

1544. What prevents the sand filling up Lune Deep as well as the adjacent parts, which, 
according to your statement, it has filled up? — It has filled up no place by deposit right or 
left, but it has filled up vastly in the interior part. There having been an original dyke, the 
rush of flood-tide into that bay, as fast as the bay became scooped out on its margins, and 
which is daily going on, it is scooped by the tide either way ; the tide dips down to the last, 
with all the outfall of Morecambe Bay ; looking at the channel right and left, and at the 
body of flood-tide necessary to fill that bay, the pressure back is quite an equivalent to what 
is brought down at the head of it, so as to avert its filling up rapidly. 

1545. As soon as Morecambe Bay should be cut off by an embankment, the water let in, 
and the outfall from that again when that has ceased, a.nd the course of the tide consequently 
altered, would not then the sand break in immediately and Lune Deep be filled up? — Yes ; 
but very slowly. 

[ The Witness withdrew.] 



The Earl of Lonsdale, Chairman of the Whitehaven and Furness Railway, examined. 

1546. (Mr. Hume.) Is your lordship proprietor of any portion of land on either side of 
Duddon estuary ?— About 1000 acres. 

1547. On the maps there is an embankment, stated to have been made by the late Earl of 
onsdale, a few years ago, to the extent of between 200 and 300 acres ; under what authority 

w ™ enclosed? — Under the Millom Enclosure Act. 

Km w ^ at J’ ear did that pass? — On the 22d of June, 1820. 

:?**• ^j lat is the object of that Act ; is it to enclose more land ? — Yes. 
o0. Will you state what extent of land under that Act you could enclose ? — About 1000 
acres ■' 



1559* fe What ^‘ rec ^ on from that embankment? — Up to what is called the mid stream. 

It nuf S t ^ lat passed solely to enclose that part or any other part of the estuary ? — 
®yhtn'l enc ^ 0se was,es i n the parish of Millom, and that allotment was given to 

1554 r^ aS *k 0re an y opposition to that embankment? — None at all. 

l , ”*■ P° you know whether the opinion of the Admiralty of the day was given, as to 
155*5 n wou ^ injure or interfere with the navigation ? — I should think not. 
mart- r ^° U as P ro P ne t° r consider that, you have a right to the land under the high-water 
water ** ^° U C&n enc ^ ose — Yes ; but it is nearly all low water; all that land is dry at low 

15'7 ai* alw . a y s covere( i during flood? — Yes. 
award ' ^ Bice.) Is there any boundary to the enclosure ? — There is the Commissioners’ 

1559 fvT ment ' on channel, is that the boundary ? — Yes. 

, ’ (Mr. Hume.) Do you know whether there is any Bill that has passed for enclosing 
l5°fiO ei T?° rti0n t ^ e ^ uc 'd° n estuary? — I am not aware of it. 
son i<? tii ' an e ( a ^ an | cment was formed across Duddon, at the place stated by Mr. Stephen- 
5 ere any intention to carry on that line further across any portion of Morecambe Bay ? — 



Capt. H. M. Den- 
ham, R.N. 

May 30, 1845. 



The Earl of Lons- 
dale. 
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This Bill is to cross the Duddon sand. There is a projected railroad, which is not now befn 
Parliament, to cross higher up, but it tabes a very small portion of the sand, as compared with 
the former project of crossing the Duddon. 

1561. There is no Bill for that introduced as yet ? — No. 

1562. The Bill for which you appear is the one for crossing the Duddon Sand, as stated bv 
Mr. Stephenson? — Yes. 

[ The Witness withdrew .] 



Mr. James Leslie, of Dundee, M. Inst. Civil Engineers, further examined. 

1563. (Mr. Hume.) Have you acted as engineer to the Commissioners of Montrose Har- 
bour? — Yes. 

1564. Since what year? — The Harbour Bill passed in 1837, and I acted as their engineer 
until about 1843, when the new dock they have constructed was finished ; I am so still but 
they have no work doing just now. 

1565. During the time you have been their engineer have you been consulted, or given any 
opinion to Sir James Carnegie, respecting the enclosure of land in the basin of Montrose?— 
Not regarding the enclosure of land; I was consulted by Sir James Carnegie in 1841 about 
the best mode of protecting his land from being encroached upon by the River South Esk, and 
I recommended that he should divert the channel of the river a little, which he did. 

1566. Will you explain what was your object in the report that you made to Sir James 
Carnegie ? — The river was cutting the land very much on the south side, and he stated that he 
had been advised by Mr. Blackadder, civil engineer, to turn the channel of the river into what 
had been its course formerly, and I agreed with Mr. Blackadder that that was the best thin® 
Sir James Carnegie could do, and advised him accordingly. The letter to me was asking me 
to come and advise him about the protection of his land on the South Esk. When I met him 
at the place appointed, he hinted at his wish to embank land, and I told him I thought he had 
better not attempt it, because the trustees of Montrose Harbour would decidedly object to it, 
as they had been cautioned by Mr. Walker, civil engineer, to watch and resist any encroach- 
ments on the basin, which he called the “ lungs of the harbour.” Sir James built an embank- 
ment on the side of the river, so as to change the channel that year, and then next year, 
without saying anything to anybody, he ran an embankment across the whole lower end of it, 
and shut out the water. 

1567. Would that embankment which you recommended have prevented the South Esk 
from cutting his land, but at the same time have allowed the flow of the tide upwards?— The 
flow of the tide would have been j ust the same as before ; it merely changed the channel of the 
river. 

^ 1568. And would have prevented any portion of his land being cut off by the flood of the 

1569. There would have been no interruption to the flow of the tide? — None. 

1570. Did you in giving that advice give him the advice as engineer to the Montrose Har- 
bour, or independent of that ? — Quite independent of that ; I had no idea there was to be 
anything affecting Montrose Harbour. 

1571. Did you report to the Commissioners that you had given that advice? — At that time 
I do not think I did, because it seemed to me not to be a matter affecting the harbour of 
Montrose. 

157'2. Are you aware whether the Commissioners gave any sanction to Sir James Carnegie 
to make that embankment along the river ? — No previous sanction ; but they went up one time 
to see what he was doing, after the work had been commenced, and having examined the em- 
bankment and heard the statement and explanations of Mr. Lyall, the factor, they returned 
perfectly satisfied that what he was doing was no harm to Montrose Harbour. 

1573. That was the first year he defended himself from the South Esk? — Yes. 

1574. Afterwards, when he enclosed the ground and shut out the tide, do you know whether 
the Commissioners of Montrose took any notice of it? — Not until the work was far advanced 
and the water excluded, because they did not know sooner. One day, when I was at Montrose, 
I heard of it accidentally and told them of it, and when they heard of it they objected. 

1575. They never, as far as you know, gave their sanction to any enclosure that would 
shutout the tide ?— Certainly not. 

1576. What area has been enclosed ? — About 62J acres on the east, and 3£ on the west 
side of the new river channel. 

2577. What authority have you for believing that the ancient stream of the river was to the 
north of that line that formerly existed ? — I think I saw it marked on some old plan. 

5578. But although the stream was there, yet the tide flowed over the land south of that 
stream ? — Certainly. 

5570. Then the basin has been reduced in size by that enclosure of 66 acres? — Yes. 

5580. Are you aware what depth of water used to flow over that ? — About 4 feet on an 
average at spring tides. 

1581. ( Capt . Washington.) Taking the area at 66 acres, and the mean depth at high water 
at 4 feet, would not that exclude about 4,000,000 cubic feet of water on every tide? I I 
4,000,000 at neaps, and 12,000,000 at springs. 

1581 * Are you acquainted with the embankment marked in the map 1831 ?— rYes. 

1582. Is it not on Sir James Carnegie’s property ? — Yes. , . 

1583. Then it appears that the embankment of 1842 of 66 acres is the second embankntf 
of nearly similar extent, or is in addition to that made in 1831 ? — Yes. 
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1584. Are you aware whether that was ever covered by the water?— I know it was covered 
with the water ; I know it by the levels. 

1585. To what extent is the level of the land there below the ordinary level?— I suppose 

it is much about the same level as the part more recently enclosed. ■ 

1586. What is the level below high water of the embankment of 1842?— At ordinary sprint 

tides I suppose it is about 4 feet of water. 3 1 ° 

1587. Then assuming that space embanked, as it appears by the map now on the table to 
be 50 acres in extent, has not the embankment of 1831 excluded about 3,000,000 cubic feet of 
water in every tide in addition to the four millions excluded by that of 1842?— I conceive so • 
and that in spring tides it would exclude 9,000,000 cubic feet of water. 

1588. (Mr. Hume.) In bringing the recent embankment to the notice of the Commissioners 
of Montrose Harbour, did you do so under a belief or an opinion that that enclosure would 
injure the navigation of the harbour? — Yes. 

1589. Is it your opinion that shutting out the tidal water by enclosures of that nature tends 
to lessen the ebb, and consequently encourage the deposition of silt? — Decidedly so. 

1590. What other rivers have you been employed on as an engineer ? — I am engineer to the 
Dundee Harbour Trustees. 

1591. Have you attended to the encroachments that have been made on the Tay River? 

Yes. 

1592. Will you state what encroachments have come more immediately under your notice? 
—The encroachment that has come more immediately under my notice is this : there is a long 
wall built for Lord Kinnaird projecting at right angles from the north shore of the Tay. ° 

1593. In what part ?— Near Powgavie, about six miles above Dundee. 

1594. Did you, as engineer to the Dundee Harbour Commissioners, point that out to them 
as a work likely to be injurious to the harbour ? — I did. 

1595. In what year did you make the report? — That was about 18 months ago. 

1596. Have any proceedings been taken by the Commissioners to remove that wall? No 

legal proceedings have been taken. I thought it better they should have a higher authority, 
and I advised them to get- some other person to look at it, and they employed Mr. James 
Walker, civil engineer ; he went there, and reported that the wall was injurious, and that it 
ought to be pulled down. The trustees have taken no legal steps, but they have given notice 
to Lord Kinnaird that if he does not remove the wall they will take legal measures. 

1597. What length of wall is that to which you allude?— About 3100 feet long. 

1598. What would be the effect of that wall if allowed to continue? — It causes a silting up 

on the north shore. ° * 

1599. On both sides of the wall ? — Yes. 

1600. To what extent, if allowed to continue, would it silt up ? — It is difficult to say how 
much, but it all the walls that are now building on that side of the Tay were completed, and 
if all the land was silted up within the points of those walls, it would form an area of three 
square miles, or about one-ninth of the area of the Tay between Dundee and the mouth of the 
Earn. 

1601. Are there other walls built up? — A great many. 

1602. By whom? — Mr. Allen, of Errol; Mr. Hunter, of Seaside, and others. 

1603. Do you consider these to be encroachments on the navigation? — They are encroach- 
ments. The same notice, I think, was sent to the whole of the parties who had been 
encroaching. 

1604. Are the Commission to understand that the encroachments already commenced will, 
if completed, comprise nearly 2000 acres? — Yes. 

1605. In your duty, as engineer, have you pointed out any other impediment to the navi- 
gation of the Tay?— -Yes; I proposed two years ago to build a wall above the harbour, and 

R Wa ^ a P ro -i ectin S P°' ut °f rock at a place called Magdalen Yard. 

1606. Is that with a view of setting the current past the sea face of the docks at Dundee ? 
— Yes. 

1607. You are aware of a bank called the Middle Bank, extending on the south side, 
^ Un ^ ee ’ a consic lerable way down the middle of the Tay ? — Yes. 

1608. Have you been able to form an opinion as to the cause of that bank, and whether it 
is increasing or decreasing ? — I do not know that it is increasing or decreasing. There are 

an 3 all the way up the Tay above that, but there are none below it ; and the reason there are 
^ iS because the Tay is contracted after that. 

•y ?° y° U meari that the current below that is so strong tlxat none is allowed to form? 

fornuii ^ C ^ anne ^ narrow compared with the great space to be filled above, and no banks 



1610 Are there any points on the south side that set the current off from that, and thus 
eave a bank to be formed in the eddy ? — There is a long bank on the south side further up, 
called Balmerino Bank. 

for d ? have the effect of causing an eddy on the spot where the large bank is 

Eunde ' * catln ot say; the ebb tide sets very strongly against the south shore, opposite 



ext P'f ^ ave the Commissioners of the harbour been anxious to deepen the water to the 
on i en their limits ; how far do the Commissioners go up? — The power to execute works 
_ yg°f as 6* 1 ’ as the harbour itself, but their boundary as a harbour for collecting dues goes 
3 Q° Ul ' m ^ es above, to Invergowrie. 

have l ? aVe the y ^ on f atl y works up to that extent with a view to deepen the river? — They 
nn a Il0t deepened the river ; they have removed some rocks opposite the harbour; we tried 
one year to dredge away the ballast bank. 



Mr. J. Leslie. 
May 30, 1845. 
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Mr. J. Leslie. 1614. Did you succeed ? — No; for want of another operation being done above— cuttim 
away the point of rock; it did not succeed ; it filled up again. 

May 30, 1845. 1G15. Are you acquainted with the operation carried on in the upper part of the river b- 

Messrs. Stevenson? — Yes. * 

1616. What has been the effect of those operations on the navigation? — They have got 
considerable additional depth, I believe, in the upper part of the Tay. 

1617. Has that been caused by removing the fords and projecting parts in the river and 
fishing cairns ? — Yes ; by removing large stones, and dredging and straightening the channel 
and removing sinuosities. 

1618. Is it your deliberate opinion that that is the best mode of improving the navigation? 
— For the upper part I think that is decidedly the best plan, but it will not do to persevere 
with it all the way down to the ocean. 

1619. Why not? — Because you would have a bar at the mouth of the river where you 
come to join the ocean. In my opinion you must have a large estuary within to make' the 
scour over this bar, or otherwise it would get shallow. 

1620. Have you not in the Tay a very large estuary for that scour? — Yes. 

1621. Will not that scour be increased by every means that increases the volume of the 

flood ? — Certainly. 

1622. Then you are of opinion that the measures taken by the Perth navigation are 
judicious, and likely to benefit navigation below as well as above ? — I do not know that it 
will benefit the navigation below ; I do not think it will affect the navigation below at all. 

1623. Will it not admit a large portion of water? — It is very trifling ; but in principle, of 
course, it would. 

1624. What is the principle that you allude to, which you would recommend to be 
observed in tidal rivers and harbours ? — I think when you have an estuary you should 
endeavour if possible to preserve it entire, and not allow it to be diminished, so that you may 
keep the great scour over the bar at the mouth of it, if possible. 

1625. Then any interruption to the flood must lessen the scour, and, consequently, do 
inj ury ? — -Undoubtedl y . 

1626. ( Capt . Beaufort .) For what number of years do you know that the point of the 
Middle Bank has not come lower down the river? — I have known it since 1832, and I do not 
think it has moved since 1832. 

1627. (Mr. Hume.) Do any of the sands below that, near the mouth of the river, shift? — 
They are shifting constantly. 

1628. Do you mean without the bar or within the bar? — Just at the bar; the Seaman’s 
Fraternity are always moving their buoys. 

1629. You have not turned your attention to the bars outside so much as the harbour 
inside? — No. 

1630. Is it your opinion that all these dykes and encroachments which you have pointed out 
on the river above the town should be removed in order to improve the navigation ? — I would 
not go so far as to say they ought all to be swept away, because some of them are taking in 
ground which is already silted up almost to high water ; and though in principle the.smallest 
encroachment is bad, still I think the injury done may be extremely trifling. 

1631. In principle you think every encroachment ought to be avoided? — Certainly. Some- 
times you may encroach a little with advantage, because you may straighten the shore, and do 
move good by the straightening than by the abstraction of the water. 

1632. By directing the current? — Yes; and I have recommended that to the Dundee Har- 
bour Trustees. The proposed Perth Railway comes above the harbour ; some persons objected 
to it because it abstracted water. I said to them, “ Any injury done by that will be more than 
compensated by the good which will be done from straightening the channel.” 

1633. Strictly speaking, ought not compensation to be given by cutting away some projecting 
part of the bank, so as to admit the same quantity of water while you straighten the stream?— 
That would be a double compensation. I do not know whether they are bound to do it; but 
it was talked of. They were to be bound to cut away the point of rock at the Magdalen yard, 
which I recommended two years ago. 

1634. As engineer to the Harbour Commissioners, are there any improvements or any 
measures that you would recommend, calculated to improve the harbour beyond those you have 
now suggested? — There are certain rocks that ought to be blown away. 

1635. You would recommend the removal of all rocks? — Yes, as far as our funds would 
admit of it. I have been called upon to give a plan for a low water pier at the Beacon Rock, 
or on the outer wall, and I have recommended one to he built, a timber one, projecting out 
from the outer wall. 

1636. Is there not a tendency of the silt to deposit at the rocks? — Yes, the silt deposits to 
some extent in the line of the rock. 

1637. Do you think the removal of the rocks would sweep that away ? — It would be a great 

advantage ; but the expense would be so enormous, that I never thought of proposing that- 
Unless you take the rock down to a considerable depth, it will be more injurious ; if you tooK 
it down just to low water, it would be more dangerous than it is now. . . 

1638. {Capt. Washington.) Are not the Fowler, Beacon, and Drummond Rocks, lying J 113 
at the entrance of the basin, prejudicial to the harbour, not only in point of navigation, but as 
forming a slack on the flood tide, and thereby causing a deposit of silt ? — Yes, it would 8 
great advantage to have them removed. 

1639. Are you aware of any very great freshes in the river Tay during 

that can have caused an increased depth often feet of water at the entrance, as you will nn J 
the Admiralty survey of last September ? — I do not think there has been a fresh in the Jay 
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could affect the bars materially ; I think that any effect from a fresh at the bar is a mere baga- 
telle compared with the scouring of tidal water. 

1640. Then are you not of opinion that the increase of depth at the entrance of the river may 
be fairly attributed to the dredging above N ewburgh, and the removing 840,000 tons of soil 
from its bed ? — N o ; I do not think that any works in the upper part of the Tay could have 
had any such effect. 

1641. Has not the removal of that quantity of soil admitted fully one million cubic yards 
more of water on every tide since its removal? — I do not know that it has admitted any water, 
because most of it is put into the side to narrow the river. 

1642. (Mr. Hume.) Has it been laid within high water mark? — Yes ; Messrs. Stevenson’s 
nlan is to narrow the river to one deep channel, in the same way as they have been doing in the 
Clyde. In one place, where there was an island in the middle, they shut up the channel. I 
have no doubt that more water goes up now than formerly, but not to the extent of the soil that 
has been lifted, because a good deal of what was lifted was put down below high water mark. 

1643. Then, all that is lifted from the bed ought to have been laid outside the high-water 
mark ? — I do not say that, because it may be very beneficial to narrow and straighten the channel. 

1644. ( Capt . Washington.) From your experience as resident engineer at Dundee, are you 
of opinion that it would be desirable to have a public Board, such as an Harbour Board in con- 
nexion with the Admiralty generally, to superintend harbour affairs ? — If that Board was to 
look after encroachments and the general interest of the public harbours in the kingdom, I 
think it would decidedly be beneficial. 

1645. (Mr. Hume.) Have you ever entertained opinions respecting encroachments of the 
river different from what you now entertain? — No ; I never have since I considered the matter 



ai an. 

1646. Have you given in any plans for harbours that would have shut out the tidal waters 
to a considerable extent? — Not to a considerable extent. There was a design for a very small 
harbour for Mr. Allen, of Errol, which I gave about 12 years ago. The principle of that was 
bad, in so far that it would have excluded some water, not directly, but by its ulterior affects 
in silting up the shore. 

1647. In the other harbours in Scotland where you have been consulted, have your opinions 
been such as you have now' stated, that every impediment ought to be removed, and the tidal 
water admitted as far as possible ? — Certainly ; but it must be understood that the docks of 
Dundee have been an encroachment on the river ; they are taken from the river. 

1648. Were they not rather in a bight of the river? — Rather so; we have no other place 
to put them, as there is only a Very narrow strip of level ground at Dundee, between a ridge of 
hills and the sea, and this is all covered with buildings, which would be very expensive to 
purchase. 

1648a. {Chairman.) What tidal rivers and harbours have you examined and reported 
upon ? — Leith Harbour, Dundee Harbour and River Tay, River Earn, Montrose Harbour 
and River South Esk, Arbroath Harbour, Inverness Harbour and River Ness, Nairn Har- 
bour and River, Kirkaldy Harbour, Burghead Harbour, St. David’s Harbour, Warkworth 
Coquet Harbour, &c., &c. 

1648&. In the course of your experience, have you been enabled to lay down any principle 
which is generally applicable to the improvement of tidal rivers ? — No ; circumstances vary so 
much, that a principle which may be advantageously applied to the improvement of one river 
may not be at all applicable to another. 

1648c. What are the chief obstructions to the propagation of the tide which are generally 
found to exist ? — Straits, sinuosities, and fords or shoals. 

1648d. Explain in what way these obstructions operate ? — A strait acts like the narrow neck 
of a bottle, and sometimes prevents the river or estuary above it from filling or emptying so as 
to acquire the level of the ocean either at high or low water, as in the case of Old London 
Bridge. 

Sinuosities cause the tidal wave to expend its force in striking against the concave side, and 
shoals or fords act generally in a similar way to a strait, although the tide may, to some 
extent, overcome the obstruction so formed, by rising up to a higher level over them. 

1648e. How can such obstructions be most effectually removed ? — When the sides of a strait 
consist of rock, as at Broughty Ferry in the Tay, or at Seacombe in the Mersey, it is difficult 
and may be impossible to widen it or to remove the obstruction, and the. only thing that can 
be done in such a case is to prevent an aggravation of the evil by any farther encroachment ; 
and if the projecting point cannot be cut away, it may sometimes be made less an obstruction 
by giving a good curve to the line of shore, so as to make the contraction gradual and like a 
trumpet mouth on both sides, instead of being abrupt. 

Sinuosities may generally be removed by dredging off salient points and filling up bays : 
fords or shoals generally by dredging, if the bottom be gravel ; but they may require to be 
removed by diving-bells, coffer-dams, or by temporarily changing the channel of river, if the 
bottom be rock ; and if the bottom be sand or mud, it may frequently be removed by properly 
directing the scour of the river itself: but this may be prejudicial unless there is a strong 
tidal current across the mouth of the river or harbour, as otherwise the mud or sand carried 
down by the river would be likely to deposit, at the mouth and to form a bar. 

1 648/1 Are you of opinion that depths in rivers and their powers of scouring are chiefly due 
to the volume of water brought down in freshes, or to tidal waters ? — At the mouth of the river 
to the tide, but gradually getting less so, and more due to the river as you ascend, until the 
action of the tide finally ceases. 

The action of the tide at the river mouth is still more preponderating when the river widens 
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out into an estuary, and this, I think, is always the most favourable condition t • 
bar of a river clear. lon tor Keeping the 

1648?. Is there more to fear for our river harbours from the detritus brought do, v 
stream, or to silt carried into them from the sea ?— That depends on the T5. *> 

and of the position of the harbour or river mouth. A river, such as the Ness .""h 

outlet of a large lake, brings down little or no detritus, as that has been all d» n ? .' s ,he 
lake, but generally, in my opinion, there is more deposit in river harbours from ■ “ t " t 
from the sea. Rivers which take their rise in mountainous districts generally hrin , nv er tins 
quantities of gravel, and those which iow through flat alluvial countries a great deal ? 
and frequently these conditions are blended, and gravel, sand, and mud are all h, ? mid ' 
together. A river which emplies on a shore whirl is constamly betafunfcmLS 
away by the action of the sea, such as a chalk cliff, is more liable fo be ohshucS I'** 1 * 
shingle brought by the sea.than by its own detritus. obstructed by the 

1648/i. Can you state any instances in which works designed in conformity with th • 
ciple you have laid down have been productive of beneficial effects?— The Clyde SeT Pnn ' 
many other rivers, have been materially improved and deepened by the proper ’annli^ ^ 
dredging and straightening their channels. 1 J proper application of 

1648«. Can you furnish the Commission with any data as to the cost nf rlw Q j„: , 

hours or rivers ?— At Dundee, dredging mud or sand, and heaving it up and- running? f®* 
radways to embank ground, costs 7d. to 7Jd. a cubic yard, including a per <TtaL ^7 
dredging machinery. When the stuff is dropt from hoppef punts which , T?* *= 

ground get, too high for the punts to float over it, the co™is Iff or Cl- onto ^ l 1 fl “ 

Lr:i?o^t„T„:wiL d g: dgi " B at ph - — — - «£.&£££ 

and contra 1 over the improvement and management of all harbours of the KgS 
. : Yes. I am of opinion that it would be highly beneficial to have a central board ! 
vision and control over harbours to prevent obstructions and encroachments & b.-f 
a board would generally be competent tn rlecirlix „ , , 5 otc., because such 

objectionable or not, and so save expense of litigation- wwJfrifT “¥ P ro i ected work nag 



Wednesday , June 4th, 1845. 

Present : — 

Rear-Admiral BOWLES, C.B., in the Chair. 
£r P, Htn G M D p 0 “ BE “ Hl ' K C - a I £** Buyout, R.N. 

Mr. Godson, M.P. | Capt. wSu™ ton R P N. 

Mr .Adamants. rp , Mr. Adam Burner sworn and examined. 

June 4, IMS. “seSeUwC ‘und ». '’g BufaJ^C £\^ ntrosc ’ ad 

■ auei uuian, L.Jt., 1 84o, wore lend on the Table.] 

Montrose^ H mSou^^ What 1S y° ur profession ? I am a solicitor and clerk to the trustees of 

J ou reside at Montrose ?— Yes. 

«r JamS Carafe between the trusteesof 

an Act was pasL°d P° s ‘ tion of that suit?— In June, .1837, 

ntent in trustees ; it was formerlv in the°hlnd ° f Moi ; troso . and vesting the manage- 

attention to matters relating exclusively to thlh ’’i*”' cor P° rat '?"> who did not pay sufficient 
trustees were not enabled until I aon Z ° T ” ] ar ,l ? !lr ', That dc ;t was passed in 1837, but the 
was commenced; Se^^^^3'? d 2 t,l v tlleir wor, ‘ s - Ia y^r the Wet Doek 
who approved of the plLs generally and of bfs Mr ' Jame ? WalIl8r ' of London, civil engineer, 
vigilant in preventing P encrokchmente on the f su S? < ?, tetl t0 the trustees to be veiy 

as “ the lungs of the harbour ” To a- , I'ttaai-yorbasoii ot Montrose, which he described 
■nenced an embankrnem on estaarffo? 841 ’ S * J r eS . Cam W of S “" th Esk ' c ““- 
South Esk. A committee of the 1 tb * P ur P osa °f diverting the channel of the river of 
Carnegie’s factor or ao-ent at which T ^ met at the ll ® ,nbankme nt with Mr. Lyall, Sir James 
embankment was to divert the channel of miT Lya11 ex P lained that the ob j ect of &e 
The minute was as follows w? T hp ™ h ,! The commiltee did not object to the wall, 

the present operations ^ C ?? Sultin S Mr. Leslie, are of opinion that 

gain ground from the basin ouo-ht to l** VCS ?kj actionable, but tbat an y encroachments made to 
resisted, and that it is therefore proper to watch die 

tnent on the land ?~Yes- ^nd'tlf 11 ‘ nd ”l Ldfjri to Sir James Carnegie against any encroaoh- 
the proposed new chanSl nOh 1 q TSf re 9““ ,ad Mr. Leslie to prepare a plan, showing 
1654 s Didri“^$L S ?l th H^d. f0r 8,6 ° f ““ trustees. 
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1655. Did he point out that any encroachments would be injurious to the navigation ? He I 

pointed out that that part of it for diverting the channel would not be injurious. In° June, 1842, • 
information was sent to me when I was in Edinburgh, that Sir James Carnegie was rapidly 
extending the embankment to the southern shore, so as to enclose and gain ground from the 
estuary. I instantly remonstrated, by letter, with Mr. Lyall ; and upon my return to Mon- 
trose I personally attended at Kinnaird Castle, the residence of Sir James Carnegie, and inti- 
mated a notarial protest against his proceedings, by order of the trustees. 

1656. Is that the usual mode of public bodies, intimating their opposition to any proceed- 
in<r ?— It is. The party is warned that he proceeds at his highest peril. Simultaneously the 
trustees applied to the Lord Ordinary at the Court of Session in Edinburgh, for an injunction 
or interdict against this proceeding. That interdict or injunction was obtained about the 28th 
of June, 1842; and on the following day a special messenger intimated the interdict to Sir 
James Carnegie. The works were, notwithstanding, rapidly completed. 

1657. What has been the effect of those works on the tidal lands ? — The effect has been in 
the meantime to enclose about 62 acres of ground, and to exclude a very large quantity of 
water. The trustees at the same moment memorialised the Admiralty, and the Secretary (the 
Honourable Sidney Herbert) desired me to suggest to the trustees to consult an engineer of 
eminence, and particularly pointed out Mr. Rendel, who was then in Dundee, about some works 
on the part of Government. Mr. Rendel accordingly inspected the works in the presence of 
Mr. Leslie (the harbour trustees’ engineer), Mr. Blackadder (Sir James Carnegie’s engineer), 
and myself; and he afterwards required the two engineers to concur in a statement of facts 
and to subscribe a plan. This is a sketch of the plan which the two engineers submitted to 
Mr. Rendel, at his request. ( Plan laid on the table) 

1658. Was that sketch of the embankment last enclosed by Sir James Carnegie agreed upon 
as to its limits by the two engineers? — It was. Mr. Rendel did not frame his report until the 
month of December. He transmitted it in duplicate to the Admiralty and myself as for the- 
harbour trustees. In that report he stated that the complaint of the harbour trustees was well 
founded; but he recommended that the embankments should be allowed to remain, provided 
Sir James Carnegie adopted the alternative of making certain excavations higher up the river,- 
on purpose to allow a greater quantity of water to come up, and in some measure to compen- 
sate for that excluded by the embankment. After obtaining the sanction of the Admiralty to 
this arrangement, I, on the part of the trustees, and as authorised by them, addressed a letter 
to Sir James Carnegie, dated 20th December, 1843, and requested him to state, within a certain 
number of days, whether lie was prepared to adopt the course pointed out by Mr. Rendel, and 
sanctioned by the Admiralty, which letter was acknowledged on the 21st- of December, 1842. — 

( For the Letters, see Appendix.) 

1659. ( Capt . Sir G. Bremer) Did you make any further application ? — Sir James 
Carnegie not having given any answer, the interdict proceeded to he heard in the court of 
session. 

1660. (Mr. Hume.) It lias been'stated by the Lord Advocate, than an injunction was obtained. 
Were you present, or can you state the nature of that injunction? — Lord Fullerton, the Lord 
Ordinary, who decided the case, held that the embankment had proceeded so far, that that form 
of procedure — injunction, which is a summary one, was not suitable to the case, and therefore 
that it required to be tried in a more formal manner, the merits were entirely reserved, and there 
was no opinion given on the merits of the case. These are the words of Lord Fullerton — 
"The embankments complained of are already completed, with the exception of certain works 
intended only to protect them from external injury.” Sir J ames Carnegie offered security to 
meet any damage that should occur. 

1661. Was that security granted ? — It was not ; Sir James Carnegie was ready to grant it ; 
and if it has been stated it was granted, it was stated on my authority, for I understood it to be 
granted from the correspondence. 

1662. Were there any other legal proceedings after that? — No other legal proceedings have 
smce been taken by the trustees. A good deal of correspondence passed with a view to induce 
the Admiralty to take up the case. 

1663. Why did you apply to the Admiralty to take up your case? — Because the Wet Docks 
had been just completed at a great expense, and themoney raised upon the personal guarantee 
of a number of gentlemen, who derive no pecuniary benefit, and we have not the means of prose- 
cuting proceedings in a court of law. 

1664. Was any memorial forwarded to the Admiralty, and what was their answer ? — A 
memorial was forwarded to the Admiralty, and the Admiralty directed Mr. Robson, Admiralty 
Heitor, to inquire into the circumstances, and after that, the matter was remitted to the Lord 
Advocate to report upon it. 

1665. Have you any knowledge of the reports of Mr. Blackadder and Mr. Buchanan? — 
Mr. Blackadder concurred in a joint statement of facts with Mr. Leslie to Mr. Rendel, and 
signed the plan which Mr. Rendel proposed, after which Mr. Rendel framed the plan which 
act ^“P ai3 i e dhi s report to the Trustees and the Admiralty. 

-1666. Did he give any report as to the injurious tendency of enclosing the tidal water in the 
harbour ?— Mr. Blackadder’s report as to that was not asked; Mr. Rendel merely wished him 
° l«« CUr * n ^ ac(:s u P on which he was to form an opinion. 

R ^ ow with respect to Mr. Buchanan, are you aware what his report was ? — Mr. 
Buchanan was employed by Sir James Carnegie latterly, and I believe gave an opinion that 
“ ^ not injurious to the harbour. 

th M < ~' an y° u state of y° ur -own knowledge, that during the -time you have acted as clerk to 
he Montrose Harbour Commissioners, they have throughout been anxious to guard against 
an y encroachment on any portion of the basin or harbour covered by tidal water ? — They have 

M2 
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been most anxious ; in fact, a small quantity of mud was lately put down by the Brit! 
missioners, and the Harbour Trustees resisted it, and ordered its removal. 1 Co ®- 

1669. Do you know whether the Commissioners would have prosecuted their suit 

Sir James Carnegie, so far as to compel him to remove these encroachments if th P v 
funds at their disposal so to do ? — I am certain they would. ' acI ^ 

1670. And it is only from their funds being engaged in finishing the works and even 

borrowed on the private credit of individuals, that they were prevented from going 
They have expended about 42,000/. within the last few years for completing the works- th 
are not the property of any joint stock company, where individuals can derive profit’ ht 
public harbour of which they are mere trustees, and from which they derive no nlT 3 
benefit. J pecuniary 

I® 7 'j are revenues arising to the Harbour Commissioners from their chare™ J 
About 3,400Z. a year; they have averaged that amount since May, 1839. 6 

1672. How much of that is applied towards the payment of money borrowed 7 . 

of debt is about 40,000/., and the interest is about 3i per cent. 1111 

1673. Did you not apply lately to the Treasury to obtain from the Exchequer Bill fnm 
missioners a reduction of the amount of interest to that which they paid, with the view 0 f i 

T ? U V.r P™ Ceedin S s ?—Tl^ trustees applied lately to the Treasury to authorize £ 
reduction of the rate of interest. The Treasury replied they could not do it, but a?rwrl h 
authorize the assignment of the mortgage they hold to another party. The trustees annlid 
t0 ;r.r S x J bank,n ° esta klishments, and the money was offered for two years at 3 per cent. 

liii a u G y ?r f- ny fu , rtller obser vations to make respecting the state of the harbour?-! 
would add, that I believe the harbour would be very much improved if what is called the Stone 
ad ?fl«®/rt Urdy r!^’. 0n south . side of the entrance to the eastward were removed. 

1d7o. (Lapt. Washington.) Until the Stone can be removed, would not a good beacon \» 
very -serviceable?— Most undoubtedly it would; and Mr. Walker, the engineer, suggested tha 
to the trustees. ° °° Udl 

adeqSe Why ^ ' h<! trUSteeS erected 1,111 beacon *— Because their funds are quite is. 

Lights?— i Move's!) * 1>eaC0 ' 1 <luile wIthin ,he business ° f the Commissioners of Northern 

Lights?— I believe Cal " r Beacon off Bifeness erected by the Commissioners of Northern 

(JM T A . re y °S aUe ‘° stlt<! whelber al, y e ncroachments have been made upon 

Ssors“ n „°r “ aS, "t' °I * he neighbourhood, by Sir James Carnegie's pr.de ■ 

ccssors ! — Y es, and they are correctly shown on the plan. 

in 1830, l7a h ,bW Efefi? “ ' Vha ‘ yearSf - ThBre ™* a " “ ada * - 

in i 6 r™c: n Y h r t 18 'l he ”, unlb,!r , of acres J— 1 should thi,lk at Imst e ° acres each. I beg to give 
n !, y , M J' Buchaaa "’ datad ,a 1843, be being Sir James cLgie'. 

engineer, with all the depths marked upon it. 8 

[ The Witness withdrew.] 
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Mr. David Stevenson, F.E.S. Edin., Civil Engineer, sworn and examined. 

[2tfr. Stevenson’s large flans and sections of the Tag, the Forth, Dornoch Frith, the Km, tie 
Tune, and the Dee, 8fc., were exhibited.] 

sidL 6 g 8 ?n Edfc^ Wha ‘ “ y ° Ur P r “ ression ™ d P lace of residence?— Civil engineer, re- 

shirfwftli r°tF^ bl j e y ou been acting as a civil engineer? — About eight years, in partner- 
“ bef<>re th “ 1 ab °“‘ three of four yearn arting » 

J! bl ‘ ‘iff 1 ri> :f s “ d h . arboars , have you examined, and reported noon ?-I have sur- 
Trem and pEl 011 *e Dee m Cheshire ; the Ribble, Lune, and Wyre, in Lancashire; the 
SeoLd f y V' 1C '; Inshlre; the Eame ' ia Ireland ; and the Tay and Forth, ia 
designed and eX ,““ t0d extensive works on some of these rivers. I hare also 

to s rvev Va ?“ S harb ? Ur Works 1,1 S “ lla ” d aad Ireland, and have had oceasie. 

Scotland * 0 ° f ”“ y P rofessloIlal employment several of the Firths and Bap of 

is r.n'.lh ^i?V 0ll n e ,° f I 0U - ex P et lenee, have you been able to lay down any principle whieh 
L S eZmretS 1 s' rF oveme ' 11 of tidal rivers ?-I have ; the rivers in this countrf 

tide tL:v m.-ij ’ and their waters can only be navigated when under the influence of the 

water ‘° 1,0 8ma11 creeks kept open by , he joint action of the fresh- 

bv anv woZr r “Af ‘7““' T1,e fresh-water strim cannot" be materially increased 
in imnrarinv snch ’’ a " d ‘f erer °. re m ? 0 P ln “™ is > ‘hat. the principle that should be kept in vie. 
“biZEtn tU gltl T “ “ to duration of the tidal influence, by removing 

1686 Wb7 P r“'T a . ° f If 0 ,ld f a °"S 11,0 river’s bedlnd banks. ^ 
are most free If f e °^. aSW - h,clllre generally found to exist?— The causes which 
are Xe rirIX Iy faund *° fllV** Ia producing retardations in the propagation of the tide 
suchasieS^ & ^ rou ' 0sof,1 '= channels of rivers; the projection of obstacles into the streaa, 

downward flow of ti f 6 l ° " -0 ' rS ’ a ," d eepeeioUy the slope of the river’s bed, and the 
aownwara now of the fresh water occasioned by it. 

/• an you explain in what way these obstructions operate /—When the tidal ware 
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enters a river its velocity is modified by the obstruction it receives, and in all cases with which 
I am acquainted the rise of the tide in the lower parts of the river is more rapid than its pro- 
pagation, so that the water becomes heaped up in the lower parts of the river and acquires a 
much higher level than the water in the upper part of the river; or, in other words, at low- 
water there is a slope from the sea upwards, but at other periods of tide there is a slope from 
the sea downwards, caused by the obstruction to the propagation of the tidal wave and the con- 
sequent heaping up of the water. Thus, in the Dee for example, there is, at low-water, a fall 
of 1 1 feet from Chester to Flint ; but on one occasion I found that although the tide had risen 
18 feet 10 inches at Flint it had not commenced to rise at Chester, and at the time alluded to 
the level of the water at Chester was 7 feet 10 inches lelow that at Flint, which is situated 1 2 
miles further seaward. The more rapid the tide and the greater the rise, the move clearly is 
the obstruction to the tidal wave exemplified, as shown by the following spring and neap tides 
taken from the Lune and Dee. 



River Dee, Cheshire. 


River Lune, Lancashire. 






Maximum Fall 


Date. 




Maximum Fall 


Date. 


at Flint. 


Flint to Chester. 


at Glusson. 


from Glusson to 
Lancaster. 


1839. 


Ft. In. 


Ft. In. 


1838. 


Ft. In. 


Ft. In. 


May 21 . . 


14 0 


3 8 


August 29 


12 1 


1 1 


May 23 . . 


15 6 


4 5 


August 31 


12 9 


1 6 


May 25 . . 


16 4 


5 8 


September 1 . 


15 4 


2 0 


May 29 . 


18 0 


6 6 


September 3 . 


19 8 


2 10 


June 10 . . 


19 8 


7 10 


September 5 . 
September 6 . 


23 2 
23 6 


3 2 

4 4 



1688. How can such obstructions be most effectually removed ? — The obstructions are various, 
and the means to be employed depend on their nature. If there are impediments in the beds 
they can be removed, either by dredging, if the material is such as can be dredged, or by ex- 
cavation, by means of coffer-dams, if it is of a harder nature. If the obstruction consists of 
projections from the banks of the river, these may generally be removed by very simple means, 
and the low-water channel may often be advantageously directed by means of low walls. As 
a general rule it may be stated, that the obstructions to the tidal wave may be removed by 
reducing the slope of the bed of the river, and alL these works have a tendency to effect this. 

1689. Have you already been concerned in removing obstructions of this nature in rivers you 
have been employed on ? — Yes, pretty generally ; on the Tay and on the Ribble, in particular, 

I have removed many such obstructions. 

1690. Can you furnish the Commission with any data as to the cost of dredging? — From 
M. to 6 d. per cubic yard is a fair price for dredging gravel, including all expenses. 

1691. Are you of opinion that depths in rivers and their power of scouring are chiefly due 
to the volume of water brought down in freshes, or to the tidal waters ? — I should say to the 
tidal waters. 

1692. Which is most to be feared in our tidal rivers, the detritus brought down by the 
stream, or carried into them from the sea ? — Something must depend on the situation ; but 
in general I should say, so far as my experience goes, that the detritus brought down by the 
fresh water is more to be feared. 

1693. (Capt. Beaufort.) Does that observation apply principally to the east or the west 
coast ? — It is general and refers to the courses of tidal rivers, not to bars ; not, for example, to 
the bar of the Mersey or the bar of the Tay. 

1694. (Chairman.) Can you state any instances in which works designed in conformity with 
the principle you have laid down have been productive of beneficial effects? — Yes, the Tay and 
Ribble are both examples of it. The state of the Tay navigation before the operations were 
commenced was as follows. At low water the depth was about 1 foot 9 inches, and at high water 
about 11 feet 9 inches on several fords or shoals, which existed between Perth and Newburgh, 
namely, Kirwhinnel, Seggieden, Millhurst, Sleepless. These different fords were deepened by 
means of dredging, and three islands at the three upper fords were connected to the shore by 
means of embankments. Besides that, a great many boulder stones were removed from the bed 
of the river, some of them 50 tons weight, and in some places the banks were cut, so as to 
widen the river. The present depth is about 5 feet at low water, and 15 feet at high water. 

1695. (Mr. Hume.) Is not every embankment calculated to exclude the flow of the water? 

~No ; in this particular situation I conceive it was not ; at each of those islands a ford or 
shallow was formed from the currents being diverted by these islands; and in order to maintain 
a proper navigable depth, as well as to clear away those fords, to enable the tidal wave to be 
propagated up the river with sufficient speed, and a greater body of tidal water to be admitted, 
we found it necessary to divert the whole of the currents, both of the flood and e^b tide into the 
main channel of the river, by means of the embankments. V ' 

1696. Do you by that means lose any surface that otherwise would have been covered by 
tidal water? — We have not yet lost any surface, excepting that occupied by the embankment; 
but at the hack of these islands the process of silting is going on. 

1697. Can you give any compensation by deepening elsewhere, so as to continue or increase 
the volume of tide ? — I think we have already, by our operations, given ample compensation 
for what has been or will be shut out by these embankments. 

1698. Have you obtained a straigbter current, and a deeper channel ? — Certainly. 

1699. (Chairman.) Will you state the present tidal phenomena as compared with those 
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Mr. JD. Stevenson, before the operations were commenced ? — The fall on the bed of the river from P n 
JuneT"ifl45 Newburgh, before the operations commenced was four feet, and now that fall is only 11° 
’ • The passage of the tidal waters from Newburgh to Perth, in 1833, a distance of 8^56 

occupied two hours and thirty minutes, being at the rate of 3 ■ 42 miles per hour • but it • 68 
propagated between the same places in one hour and forty minutes, being at the 5 rate of 
miles per hour ; giving a decrease in the time of fifty minutes, and an increase in the ^ 
of the first wave of flood of more than 1 % mile per hour since the operations commenced SpeM 

1700. By whom were these observations made, and when ? — They were made partly b 
myself and partly by assistants under my direction. They have been made at various tim 
since 1833, and we have found a gradual improvement in the tidal phenomena; and the 1 ^ 
result which I have just stated was obtained from observations made in 1844. ' aat 

. 1701. Have these tidal phenomena been apparent, and increased in proportion as vn 
increased your operations and removed the difficulty ? — I think so. J u 

1702. Have you any doubt these phenomena and changes have arisen from the operatinn- 
you have carried on ? — Not the least whatever. As a further proof of the change which h ' 
taken place I may state that in 1833 the spring tides at Perth flowed for two hours and twentv 
minutes, and ebbed for seven hours ; and at low water the river ran at its natural level for oZ 
hour and forty-five minutes; but now the tide flows three hours and ten minutes, ebbs seven 
hours, and stands at low water only one hour, being an increase in the duration of flood of 50 
mi i 7 aq’ a decrease in the time at wll ' c h the river is uninfluenced by the tide of 45 minutes ‘ 

1/03. How do you account for that change? — Formerly, as I stated, the tide occupied two 
hours and thirty minutes in ascending from Newburgh to Perth. The flood at present arrives 
at Newburgh at the same time as it did before, but it arrives at Perth 50 minutes sooner- 
so that the length of time during which the tide is actually rising at Perth is increased, and the 
length of time during which it is falling is nearly the same, the river running in its natural 
state a proportionally shorter length of time. The difference between the termination of the 
6 i vn tae be S inidn £ flood is lessened by 45 minutes. 

p d ° y° u , ex P la!n that?— It is occasioned by the low water level being lowered at 

l^erth, which causes the flood to come more rapidly from Newburgh to Perth than formerly 
so that it begins to rise sooner than it did before. 

17 05. Is that caused by the deepening and removal of the obstructions which formerly existed? 

1 W ? U "J add - as a sti11 further proof of beneficial change, that from calculations 
wnicfi l have made I find that an additional quantity of tidal water, amounting to at least a 
raiiuon ot cubic yards, passes every tide above Newburgh. 

How have you ascertained that ?-By a calculation founded ou the present section 
0t 17n'7° W n Vater ™ e 0 . ' e ” ver com P are 3 with the former section in 1833. 

1707. Does that section run through the whole distance between Newburgh and Perth that 

Newburgh” volume?— II is an ^crease due to the whole space between Perth and 

1708. (Mr. A. C7iapman.) Does the tide rise higher than it did at Newburgh and at Perth? 

. 0 l , “Y el °. f th e high water is much the same at these points, but it sinks lower, owing 

ITncw ru ■ 6 ™ been lowered > and therefore there is an additional range of tide. 

, p Wiairman.) What was the former state of the Tay navigation as to shipping coming 
pinV-tt fi/rJ 0 ™ 01 ' 7 Vesse S g eneralI y unloaded part of their cargo at Newburgh, and 
that lle y ™ ere sometimes two spring-tides in getting up to Perth on account of the 
obstructions, unless they were fortunate in their tides. Now', vessels of the same class come up 
W!th perfect ease m one tide to Perth from Dundee without, unloading. 

1710. Do you consider the Tay capable of further improvement?—! do. I conceive that 
e lay, by ludiciouslv laid out works, enwlrl h a A^.^A it* on 



,l m consider rne lay capable ot further improvement ?— I do. I conceive that 

j ^ J ud ^ cloasi y lai d out works, could be easily deepened to 18 or 20 feet at high-water 
, P ™?, de f s to . Perth - The average slope of the bed from Perth to Balmbreich is still 
upwards ot 5 inches per mile. 

thiSL y 31 you ,jo te what tbe nature of those proposed works would be, and in what part of 
of the earned on? — The works proposed consist of dredging in the upper part 

dnln J T , T ° m Perth t0 Newburgh, and in the erection of a low rubble wall from Newburgh 

tZTentmi. LTkooof ly at FM " a distance of about 6 miles - The estimated cost * 

witin!,?’ ^ hat heigbt of > a11 ? -It might be made as high as high-water mark 

17.0 wl! 1 ! cing tbe uavigation, but it would not be necessary to make it that height, 
the f d ? yoae . x P ect t0 answer b y that?— We expect to be able to regulate 

rlpnth ohiefl r0m ew hurgh to Flisk, which at present is very much distorted and unequal in 
to redn rp th ^ T ac ° ount certain jetties which have been projected from the shore, and also 
V I 0 ” Ne T bufgh fl° wnw ards (which is at present about 10 inches per mile,) 
and thus cause a further acceleration of the tide between Dundee and Perth. 

They are 16 ese J etties by the proprietors on the shore an encroachment on the water?— 

declion o?LTourt n o1 d S, r ss iT. P<,Wlir ° f ' eI "°™= ”° W ? ~ We ha ™ * 1 

Thl 7 iti m to r i W ^ t I rtCow. Can * al b8 d °° e? - The proprietor is obliged to remove than. 

Yps^Irrl a ” y mti . ees *>“" g ive ” t0 Parties who erected the jetties to remove them?- 
I ns a2 y are ”° W m the P roress of being removed. 

1 i 1108 ® removals, you would erect the rubble wall, which you hove statsd ?— Ves. 

the charnel St w lgh . teni ”» the course to increase the current, and thus deep™ 

Mlrtlw g onhT“dr Yos ' 1 expect to equaH * e * he ,o r* *** water - ““ “ 
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1720. Do you contemplate dredging to remove those banks which now 

southern part of the channel?— No ; .but it may be necessary to dredge ? W of the^vall 
which we propose to erect, in order to remove the fore-shore. * ° 4 t wa11 

1721. What width do you propose to deepen that channel beyond the wall 

line you pointed oul ?-Wc do not contemplate much dt^rin? “ muSt ‘ "F" ' he 
Newburgh and Flisk Point, only such as is necessary to remove any hard obstructions 6 Xich 
cannot be removed by the current of the tide. J ructions which 

1722.. Would that give you the 4 feet addition in the upper part of the river?— These one 
radons, m connexion with he works proposed in the upper part of the river, would do E f„d 
would also increase the velocity ot the tidal wave up to Penh, and the influi of tidal waS 
1723. Have you any other contemplated improvements ? No 

1724 What is the depth of water from Flisk downwards for vessels in ordinary tides’- 

£ ? la s If®. th . an 3 ° 5“* f high-water spring-tides between Flisk and Invergowrie ■ heiow 
that, the Firth is from 6 to 9 fathoms at high water 8 5 ow 

1725 If that improvement was made, would the River Toy be navigable to Perth by 
vessels drawing 18 feefr and thus render the unloading the cargo at Newburgh or any o her 
place unnecessary '-Certainly ; and in addition to the greater dlpth the shipping would have 
the advantages produced by the increased duration of tidal indue, which in proportion to Us 

1726 Have you found in your intercourse with the river any difficulty in persuadinw the 
proprietors to remove encroachments m the river’-Yes; and it has only been by conftam 
S tEte. b Coils 'i,7 a f ors ° f River and Navigation Commissioned Ttfe 
S tL ? h 7 M b!e ” enabled t0 pre,en ' eeeroaehments. Tile law process connected 

r f mo ' a ^ t * lese jetties was very tedious and expensive. 

1 1 if 14 Under ?° 0d that the last decision to which you alluded has settled the law as 
3a1Vot%r C r 0aC J m b“i S f g ' i ' , ' iridly n 0n ,he a » »ot know that there is to be any 

E f Irn W C rt ' b ° f c °“' se * ere be “ a PP eal to the Hosst of Lords 3 

■ ■ y °\° S an en P ai f r- recommend the removal of all obstructions by way of 

J mti 7 ro’ d J ou 00 f der , to be an impediment to the navigation ’—Certainly . 3 

of Source ^”SedLSn\rhe“it tto86 °“” S “ “ 

ereLdKfo^rAtoktf 0 " 8 ““ ^ t ° rem ° Ve “» that ha "> bB - 

v.a™ 3 ’ 1 ' y f U SU ™ . that y0 “ can remOTe a “y which are supposed to havo- been erected 40 
jears: — i\o ; 1 suspect not. 

or S r esalt , is ' as far aa impr^' 0 " S° es " that aU *at have been removed by 

1743 rrfL b8en , er T c T 0te ,' J w“h>a 20 years ’-I believe that is the state of things. 
Tavfrom iW Wa f m S ton -) v ’ 1 ^ 1- whose superintendence or control, is the buoyage of tile 

compldnlt"' theKi Suffic ' e,,t bu °y s for the !afe “ligation of the river ?-I have not heard any 

tead^sltrhdv 7" tbmk 7° embankment directing the current you have proposed might 
betwSL ° ° ar 7 awa y tbe ™ d °f ‘ b » MMe Bank that lies so inconvenienfly 
and Newport?— The embankment in itself would not, I think, if it stopped at 
tidal iat! I dt ,' ,he « m1 bankment ts, as I anticipate, to get a still greater amount of 
scour. mt th ® Stuary * ttienj of courSe > that w °uld have some effect on the bank as a 

-Ittok mnd° U ka “ W What “ 46 natoe of the Middle Bmk ; “ il ravel, or sand, or mud? 

MM von ( fS'„fu HavB ? OU .?' IOr oontemplated the extension of the embank- 

1738 1 • ■ 3S far as Balme rmo ?— No. 

effect on thSTdXdlX? “u would' “ BaWhl °’ ™ uld not that hav,! a considerable 
Waterloo mudffim th f , a . judicious measure ?— No ; it would tend to withdraw the 

Bisk is sufficient for Suh^' 1 hn r v W ° uId "7 be i“ di ™“ s r b " a “ se tba channel below 
174n tor ali tae purposes of the navigation. 

six feet at Pr«f j ^ at fortner state of the river Kibble? — Spring tides rose about 

depth of the ^ n ?f. °/ 14 feet nse at Liverpool, did not rise at Preston at all. The 
The vessels mlrt 11 at W water of V nn ff tides was onl y { or vessels drawing about six feet, 
the port, at Lytham ^^ ters or dats ’ w bich got the cargoes from the vessels frequenting 

“-About ^f| 1 nnn' 0r ^ S - ^ &Ve ^ eeri exeCuted j and what is the present depth and state of the tides ? 
of travel u ’ V U cu t» c yards of rock have been excavated near Preston; about 800,000 tons 
part of the ri to,? 6 ? dred S ed > and miles of low rubble walling have been erected in the lower 
have been axpi- ’ 1 caBed t ^ le . Chain downwards. Those are all the works which 
improvements aff 6 * f^. erto > dredging and walling are at present in progress, and the 
able to do with r° i + C P U1 ^, e are Progressing also. I cannot state "so definitely as I was 
and 13 f ee f f i,.„ ?f arci to the Tay, the exact amount of improvement, but vessels of about 12 
feet. The tori' 1 ®] U T Preston, which was formerly reached only by flats drawing 6 
further to shnu/tt!' ran °f. tide at Preston has been increased about 4 feet. I may state ' 
before the ve»e«J 6 P ractlca ^ e ff e ct of the improvements that previous to 1840, as I mentioned 
by lighters. Ip . u P^ oacdeci in the lower part of the river, and the goods brought up 

first three months of that year (1840), no vessels, excepting flats,, came 
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Mr. D. Stevenson, up to Preston ; in the first three months of 1841, 23 sailing vessels came up to the quays - in i 

1842, 37 vessels came up; in 1843, 61 vessels came up; in 1844, 66 vessels came up, 'and 

June 4, 1845. during the first three months of this year, 95 vessels have come up. These numbers I have 
received from Mr. Park, who conducted the greater part of the works as resident enoineer 
The dues have been nearly quadrupled since the commencement of the works. 

1742. Are there any vessels that now unload a portion of their cargo at Lytham, as for- 
merly ? — Yes ; the largest class of vessels that frequent the river, I believe, unload there. 

1743. Do you know what proportion of the trade is so landed ? — No. 

1744. Do you know what is the tonnage of the largest vessels that can go up to Preston?— 
About 200 tons. I suppose the draft may be stated at 12 or 13 feet. 

1745. Is the river susceptible of further improvement? — I think so by the continuation of 
the different operations at present going on. The rock excavation was carried to such a depth 
as to admit of the river being deepened to 20 feet. The excavation was done by cofferdams of 
peculiar construction which I designed for the especial purpose. I think, it could be deepened 

to the extent of from 18 to 20 feet up to Preston. In order to do that, it would be necessary to ■ 
carry the excavation a little above Preston. There is rock in the upper part of the river above 
Preston, and we should excavate that, in order to give the tide a freer run tip the river. 

1746. (Mr. Hume.) How high above Preston does the tide flow at present? — About four 
miles and a half, or 21^ from the Irish Sea. 

1747. Would the removal of the obstruction which you have now mentioned enable it to no 
further? — I think it would. 

1748. And thus increase the volume of water for the downscour ? — Yes. 

1749. What expense has been incurred in doing the works you have now stated ?— The whole 
works have cost, I think, about 47,0007. 

1750. Have you any estimate of the expense which would be required to obtain that in- 
creased depth of water ? — I have made no estimate of what would be necessary, in order to 
carry the depth to 20 feet. 

1751. Are you still employed as engineer ? — Yes. 

1752. Is there any bridge at Preston, and is that bridge any impediment to the water-way? 

— It is an impediment, but not a bar to the improvements which I nave sketched out. 

1753. (Mr. Godson.) Are there not more than two or three bridges ? — There are three 
bridges. 

1754. (Mr. Hume) Are the Commission to understand that your future improvements will 
have in view the removal of all impediments, not only below, but above Preston, with a view of 
increasing the tidal flow to have the benefit of the downscour ? — Certainly. 

1755. (Chairman.) Can you name to the Commission any other rivers in which you think 
improvements can be effected by similar works ? — The Lime, the Forth, the Trent, and the Dee. 

1756. Have you made any separate report on the several rivers you have now mentioned? 

• — I have made reports, and have all the details with reference to the tidal phenomena of these 
different rivers. 

175 7. Are they mentioned in the reports? — Not fully; the reports are general. 

1758. (Mr. Hume.) Can you, if the Commission require it., give a short statement of the 
circumstances you think requisite to be known respecting those rivers ? — I can. 

1759. (Chairman.) Can you point out to the Commission any rivers in the United Kingdom 
the navigation of which has been injured by artificial obstructions, placed in order to gain land, 
or for any other purpose ? — Yes ; the Dee is an instance of that ; a great quantity of land has 
been taken in, to the extent, I believe, of about 4000 acres, by means of an embankment upwards 
of 7 miles in length, the line of which has been most injudiciously laid out as regards the 
navigation, A weir has also been erected at Chester, which rises 11 feet 6 inches above the 
bed of the river, dams up the water for 6 or 7 miles, and checks the flow of the tide above 
the town. The Lune is another instance where land has been taken in, and where weirs also 
exist and check the flow of the tide. On the Wyre there are obstructions On the Ribble the 
existence of jetties was very prejudicial when we first surveyed it. 

1760. Are you of opinion that it would be beneficial to have a central harbour board esta- 
blished in Londou, in connexion with the Admiralty, that should have a general supervision 
and control over the improvement and management of all harbours in the United Kingdom. 

— I think it would be very proper. I am not now prepared to enter into details as to the 
construction of such a supervising hoard ; but I may state that I think it would be beneficial, 
because the rivers of the country may, in my opinion, be considered as so many public high- 
ways belonging to the public, stretching into the interior in various directions ; and the inters ' 
of the landed proprietors are certainly quite hostile in most instances to the interests ot th 
navigation. , 

1761. (Mr. Hume.) By the word “ hostile,” do you mean that they are disposed to encroa 

on land now covered by the water, and thus impede the general navigation ? — Yes. , 

1762. Have you found a general disposition, on the part of landed proprietors, to ate 

to their own interests in that way, instead of taking a general view of the public interest t— 
some cases I have : in the case of the Tay, for example. „ | 

1763. Do you consider that there ought to be in every Local Board a portion of the 0 
missioners uninfluenced by property, and having their authority from, or being appoints 
the Admiralty to watch the public interest? — It would be a very proper measure. 

1764. Would not such a Board, established a century ago, have tended very nine ^ 
prevent injuries that now have been produced by encroachments? — I think there is no o 

of it. .. . i 

1765. And will the future benefit of the navigation generally be promoted by the esta 
ment of some such supervising authority? — I think so. 
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1766. Do you consider the authority should be to know all improvements or alterations in 
harbours before they are commenced as a means of preventing evil, as now done, and only 
noticed after their consequences are seen? — Yes. 

17 67. Are there any other suggestions you can offer to the Board as a means of improving 
the navigation generally of tidal harbours? — No; I think such a supervision would answer all 
the ends in view. 

1768. Are you acquainted with the embankment that has been begun by Sir John Richardson 

on the north side of the Tay, as stated in his letter to the Commission of the 28th of May? 

I am, if the embankment referred to is that extending from Cairnie Pier downwards. 

1769. Will you explain the nature of it? — Sir John Richardson was permitted by the 
Perth Harbour Commission to deposit materials on a linewhich was approved of by us (the 
engineers), for the purpose of directing the current more favourably down the south channel of 
the river, and also for the purpose of improving certain fishing-stations belonging to him which 
our works had destroyed, and for the produce of which the Commission was responsible by the 
Act of Parliament, by which they were bound to compensate for damages. I may state, that 
on account of the responsibility of the Commission for all damage done to fishings we had very 
great difficulty with different fishers on the river, and were glad to deposit the stuff for making 
up fishing-stations, which had been destroyed in places where probably we should not other- 
wise have done it. 

1770. What is the nature of the embankment referred to in the letter, and what do you 
contemplate as the effect of that embankment ? — I am not prepared at present to answer that 
question. 

1771- ( Chairman .) Have you surveyed the parts mentioned in the Memorial of the Com- 
missioners of the Forth Navigation to the Lords of the Treasury on the 3rd June, from Stirling 
to Alloa?— Yes. 

1772. Will you describe the river? — Between Alloa and Stirling there are seven fords : they 
consist for the most part of boulder-stones embedded in clay, and at present form great obstruc- 
tions to the navigation by reducing the depth. The scheme which we pointed out was the deepen- 
ing of these several fords, and in that way we propose to obtain a depth of 13 or 14 feet of water 
up to Stirling, which will be sufficient for the class of vessels that navigate the Forth. At present 
the depth is about 10 feet; we 'gain 3 feet. The uppermost ford is called the Town’s Ford : it 
is 2500 feet in length, and we propose to deepen it to an average extent of 2 feet, which will give 
a depth of 13 feet at high-water ordinary spring tides. The next is called the Abbey Ford, 
which is 1400 feet in length, and we propose to deepen that also 2 feet, giving 13 feet at high 
water. The next is called the Sow Ford, which is 400 feet in length, and. we propose to deepen 
it 1 foot, which will give 15 feet. The next is Manor Ford, which is 1500 feet long, and it is 
to be deepened 1 foot 6 inches, which will give 16 feet. The next is Bandeath Ford, which is 
1500 feet long, and it is to be deepened 1 foot, giving 18 feet. The other is Cambus Ford, 
which is 2800 feet long, and is to be deepened 1 foot, giving 20 feet. The lowest is Throsk 
Ford, which is 350 feet in length, and it is to be deepened 1 foot 6 inches, which will give 22 
feet. The depths to be gained will enable vessels to have sufficient water over the lower fords 
at ^ or f flood, and to reach Stirling in one tide. 

1773. (Mr. Hume.) Have you estimated what will be the expense? — The total expenditure 
for the deepening of the fords is 9404?. 

1774. Are you able to ascertain when these were formed, and by whom ? — My own impres- 
sion is that they are natural fords. Some of them may be artificial fords; but they are so 
numerous that they are not likely to be all artificial. My opinion is they are what is called 
whin dykes, many of which traverse the valley of the Forth. 

1775. In your survey did you find on the banks of the rivers any embankments or encroach- 
ment of what was formerly land covered by the tide ? — Alloa and Tillybody Islands are sur- 
rounded by embankments. 

1776. What extent, of land do they now form, gained by these enclosures? — A considerable 
extent, but I do not know precisely. 

1777. Are the levels of the land on those two islands below the level of high water spring 
tides now ? — I believe them to be so. 

1778. Are there not in other parts of the river higher up many embankments, which have 
excluded the tidal waters ? — There are. 

.1779. Could you estimate the amount of those enclosures between Alloa and Stirling? — Not 
without a special survey. 

1780. Has any survey been made that you are acquainted with ? — Not with that object in view. 

1781. Have you seen any ancient map of the River Forth? — No; I should state that the 
Forth throughout its whole course, from Alloa to Stirling, flows through what is called a carse , 
consisting of low flat land. Au enormous extent of land would be flooded were it not for these 
embankments. 

1782. Have these embankments, in your opinion, greatly affected the flow of water to Stir- 
lmg? The tendency is to affect it ; but they have been erected now so many years that I cannot 
say what was its former state. 

1783. Do you know whether the depth of water at Stirling, at any former period, was more 
than it now is? — No. 

1784. How high above Stirling does the water flow? — To the Cruive, which is about 41 
miles above Stirling. 

1785. Is it impeded there by any dam or impediment? — It is impeded there by a natural 

harrier and a dam. * 1 

1786. For what purpose is that dam? — For the Craig Forth Mills. 



Mr. D. Stevenson. 
June 4, 1845. 
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1787. Can you state how high the tide rises on that dam, and how much higher it 

lf that dam was removed ? — I think it rises about 4 feet there. * ou «d flow 

1788. Do you know how long Craig Forth Mills have been erected? No W tv, 

ancient. ’ DUC me Y are very 

P ,d you examine so as to ascertain, if that was removed, what the effect ™ a 
’' °i' , TOn be fr No ' n0t s P ec! , all y; but il " ,ould '"orease the Mux of tide unquestionaMv ** 

U yu. Do you contemplate any other improvement, except the removal of the ford. • 
statement you have now given? — Nothing farther upon the estimate of 9404?. ’ m “ e 

1791. Are there any other projections or impediments to the flow of the water un 
that could be removed with benefit to the navigation ?— There may be some points wheS 5 
ga t ^ iT Pr ° bab y t0 ° narroWj and S0Tne of those might be removed with advantage to the naj 6 

Up?' at , tbe ot "‘ r ? of the , r!ver from S«”g ‘o Alloa, has not it bean much... 

say that ith Systein of encroachment by banks throughout its whole length ? -I should 

1793. Is it your opinion that the navigation up to Stirling lias thereby been iniuredl-Tk. 
tendency has been decidedly to injure it ; but I do not kuow from my own knowledge that it 
was any better. J mat it ever 

J]2f (Mr. Godson.) How many miles by the river is it from Stirling to Alloa ? 101 

1795. How much by land ? — 7& by the road. ‘ 

1796. (Mr. A. Chapman.) Would it not be advisable to make a cut here and there ?— V™ 
would lose a good deal of tide water if you cut off the different bends. The principal objection 
h0 7- e J’ *? ° n * e P"* °{ the Ianded proprietors, and the proprietors of the fisheries J 
No 1/y/ ‘ ( - Mr - Hume -) you know when the lands you have mentioned were embanked?- 

J AMoiSi KftSi WiU y0U Stale * 1,e ^ “ r the bad ° f ‘» B letwcn M, 

. U® 9 - yA’iat is the rise of the tide at Stirling, at Alloa, and at. Leith ? Ordimiw 

n “ aboat » I6i f8et at Uith - 19 feet at AUoa - aaJ 8 feat at Stirling. ' 3 W 

Inf' t ? Ume ') Su PP° sill f tbeSB *>rds which are now detailed were removed, arc 
satisfied that the estimate you have now given would completely remove them ?_ Perfectlv 
satisfied to the extent contemplated. 1 rerieeuy 

y0U sati f fied . after mature consideration, that the navigation to Stirling would 
, oZ b racreased l' 11 ' 1 * feet at leas t in depth ?— Yes. " 

the reLitunhe 6 !, by "St t ? a, % ali! ”' “» ld ba further increased bejead 

were the t-d i* fords “ nld father removed, and if the barrier at the Onto 

were lemoved the tidal influence would be much increased. 

the' tide mhlt^M^ 1 rV| )W i; the ,f ruive Ford ’ and how fer « if it was removed, 
ttie tide might flow ?— Not particularly, but I have no doubt it might be some miles. 

bnt h™„^ y “ yed “ leFOrth fro “AUoa downwards ?-I have seen it ire,-!,, 

y °l visi,ed ° r “hooreod the encroachments made near Kincardine, on Lord 
mid 15,7 • °” “ lraen * including many hundred acres has been finished, 

.MenU cm speak ^ ‘ 1 ““ e aW *™ ther8 ar0 such fluents ; as to their 

JTt ™T y °"’ fr ° m y °T ''jV. ^te what would be the effect if that encroactaunt 
bS„lm7efTr^T?TTrf 0WinBU P OTd0wn tbe aa ‘0 the formation of the 

mSk hardly like to gtve a decided answer without having visited the 

l^oweTparts^of the^iverTid^irtlT 3 ^ 6 ^^ 0 ^ ‘ h8 COnfi « uratiaa b °‘ b ° f * a UPP" “<> #“ 
the^ldfupwrtf^Nm ° 0t abl<! ‘° Say h ° W far ,heSe oncroachments will impede the flow of 
[ The Witness withdrew .] 

Adjourned till One o’clock on Friday next. 

Friday, 6 th June, 1845. 

Present : — 

Rear-Admiral BOWLES, C.B., in the Chair. 

Mrx“c“ M M B pr MM - K - CB - 1 £r^n B r r MT E - N - 

Mr. Hume, M.P. | Captain Washington, R.N. 

Mr - William Galbraith, sworn and examined, 
isnn V 8 *™’ !“•] You are the town olork of Stirling ? — I am. 
tion static Tw°rtf’ a PP? ara '° ha '’ e be f n Presented by the Commissioners of Forth Naviga- 
ford’s o.^ ^shflllts of h ,b ““a I s , greatly obstructed between Stirling and Alloa by several 
Sat memor dond tb • ° f * he nVer : wiU be so good as to explain th.Objcct of 

knolkdTeTi i clr , cumstance ? attending it, as far as they have come within your own 
Stevenson, the engineer a “ SWer C,UeSti ° n bette1 ' b I -Anting to the Report of Mr. 

^Treasm'iST'^ What Was ,he ° b -i ecl of your application to the Treasury t — To sue if 
1808 wL7 A ? Tu 1 T “°ney on the security of the rates. ' 

Parliaments passed to’th^year 184™. ^ aUtborizill S y° a ‘o be conserwa.ors f-An Ac. of 
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1809. What was the purport of that Act ? — Appointing as Commissioners the magistrates and Mr. Wm. Galbraith. 

town council of Stirling, with several gentlemen from each of the three adjoining counties, for - — 

removing the obstructions to the navigation of the river, and improving the harbour of Stir lino-. ** une s > 184 5. 

1810. What authority does that Act give you as to raising money, and expending the money 
so raised in improvement? — It gives power to the Commissioners to employ engineers and 
others to dredge the river, to clear away those shallows and fords that are in it, and for that 
purpose to borrow money on the security of the rates. 

1811. W r hat was the amount in 1843 of your revenue? — The amount then and for a 
number of years prior to that, was 140?. a year. 

1812. In what way was that money raised? — It was raised by dues levied at the harbour of 
Stirling on goods and on shipping. 

1813. Has that increased? — It is now 350 Z. a year. 

1814. What are the several dues you raised that money by ? — Tonnage dues on vessels 
sailing on the river between Alloa and Stirling, and on their cargoes, and on passengers by 
steam-boats. 

1815. What is the nature of the charge ? — So much per ton on the vessels, and there is so 
much per ton on the cargo. 

1816. Are the provost and senior magistrate for the time being, of the burgh, members of 
the Commission ?— The whole members of the town council are members of the Commission. 

1817. Can you state what was the extent of shipping when you got your Act? — There were 
twenty vessels belonging to Stirling, besides the half of two passenger steam-boats. 

1818. You applied to the Government to obtain money from the Exchequer Bill Commis- 
sioners to carry out the repairs ? — Yes. 

1819. What amount have you applied for ? — We have made no special application. 

1820. Have you any estimate of what would be necessary to remove the fords which are 
complained of as an inconvenience to the navigation ? — The estimate by our engineer is about 
10,000/. for the fords, besides the sum necessary for the improvement of the harbour. 

1821. Is it your intention to carry out the recommendation of your engineer if you had the 
means ? — Decidedly. 

1822. Cannot you borrow that money on the credit of the corporation? — We have not power 
by the Act to do so, and the corporation of course could not legally do it. 

1823. Have you any power by that Act to borrow from other individuals ? — Only upon the 
security of the rates. 

1824. Is there any limitation to the amount that the Act authorizes you to borrow? — Yes ; 
until we have expended 5000?. we cannot borrow any more than that sum. 

1825. How much have you expended since the Act passed ? — We have expended scarcely 
anything on the improvement, because the money we have got has been expended in obtaining 
the Act. We have made some small repairs of the harbour of Stirling, and improved some 
roads of access to the harbour. 

1826. As the harbour is at the present moment, do you find the town inconvenienced by not 
admitting vessels to deep water? — Very much. 

1827. Can you state what is the largest vessel that can reach the port? — Vessels, I believe, 
of 150 tons have been known to reach it, but when they do come there they are compelled to 
wait perhaps till the return of the next spring tide. 

1828. What is the trade you expect to carry on if the harbour is deepened 1 ?- — A great 
quantity of grain comes to Stirling; there are lime-stones to a very great extent; they are 
burnt at Stirlingshire and in the neighbourhood for the benefit of the farmers. 

1829. To be used as manure for land? — Yes; and. there is a great quantity of wool comes; 
but in many instances the vessels cannot come to the shore of Stirling, and the cargoes are 
therefore unshipped at Alloa and carted to Stirling. 

1830. Have the Commission approved of that Report given: in by Mr; Stevenson, the engi- 
neer? — The magistrates and town council proceeded upon this when they went to Parliament. 

1831. Was that Report drawn up before the Act was obtained? — It was. 

1832. Is the Report you have now laid on the table, the Report of the engineer proposing 
the alteration for which you went to Parliament to obtain power? — Yes. 

1833. Since the Act passed, have you been able to carry out any part of that recommen- 
dation ? — Scarcely any of it. 

1834. What is the reason you have not proceeded? — Entirely from the want of funds. We 
have only succeeded, in raising 1,6007 

1835. And now you apply to the Treasury for assistance from.the Exchequer Bill Commis- 
sioners ?— Yes. 

1836. What security do you offer ?' — We have nothing but the rates to offer. (See Appen- 
dix, p. 163.) 9 J 8 

18317. Would the town have any objection to become joined as a joint security ?- — I am 
afraid in present circumstances they would not agree to it. You observe this 140?. a-year 
we j 1 ’j to the general revenue of the town ; they abandoned that entirely. 
n‘ ^ ave the corporation any debts at the present moment ?— Yes. 

1839. What extent?— About 10,000?. 

1840. Might the income of the town enable them to pay that debt?— They have just now 
the customs leviable at the ports, about 1,600?. a-year. 

1841. Would not the deepening of the harbour, as proposed by the engineer, tend very 
much to increase those customs and revenue? — I do not think that will increase the customs 
TOUC -u’- k wou ^ increase no doubt the revenue at the shore of Stirling, hut I doubt whether it 
would increase our customs. 

1842. Would not these revenues at the harbour benefit the town; and do vou think that if 

' N 2 
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Mr. Wm. Galbraith, a public meeting was called the town would not authorize the corporation to be 

JuneTlS 45 SeCUri ' y f ° r 41,8 ‘° be ? d,anced b y ,he Government ?_ 1 cnnnot say that they™*, ft 

June 6, 1845. am not prepared to answer that question. J y would; I 

1843. What are the conditions under which you can levy the dues on trnnrlo d,: , 

landed?— We can only levy one-third of the dues until we have expended 5 OOOZ 1 ^ 

TmTtT sff more ' , a " d w 5 on, y- * ha ; is <■»"=. two-third, of thednj 

1844. It 5,000/. was advanced towards the harbour, have you the means fmm n, , 

now received, to pay the interest?— Undoubtedly. ’ the dues 

1845. After 5,000/. expended, would the dues enable you, when increased to , 

0 ” the l0 £°°Z., and also a sinking fund of 5 per cent. ?4 have no 

1846. Do you think there would be any objection to the Admiralty, or the Govern™,, , 

having the power to direct or superintend those improvements, if the money was advancin' 
them.— Unquestionably not; our object is merely the improvement of the river and if 4 
Admiralty took it into their own hands it would be satisfactory to us. 1 1 

1847. .{?.° y ou tbink the corporation, and all the present authorities under the Act ™„li 

concur mihngiy m receiving such suggestions, and acting under such orders, as the Admi 
ralty, after due inquiry, might think best calculated to improve the navigation ?— I hav P n « 
hesitation in saying so. 6 1 uave no 

1848. Could you lay before the Board a statement of what the shore dues and income rt, a 
Commissioners now is under the limited permission you have to raise; what would be the cm 
bable increase after an expenditure of 5,000/., and increasing the dues; what the amount of 
shipping now is, and what your estimate now is of the increase, provided the navigation i, 
jmproved by the depth of three feet, as Mr Stevenson proposes ?-Yes. (See Appendix, p 163.) 
air t “ I’ Chapman.) Have you tried to obtain the money from any public body or air 
Scoloh bank?— Yes, we have applied to a number of banks; to the Bank of Scotland and tta 

t?' amon f\ otbe . re ’ and *ey stated they were in the praoUce of doing these thin,, 
but now they have given it up entirely. ° 

l rj^ r " ^ ume ^ IIave y° u borrowed any money under the Act ? — Yes. 

Anf of P r ha ! e .y°, u pended it ?— It has gone altogether in the expense of obtaining the 
A i «4 P 7i ament ’ includm S the re Port and survey of the engineer. 0 

Allol 19 £f at S^8 y ° U ^ thC Hse ° f tide at AUoa and ^ling^-At 

coma up tolC SlMe ' ,ha ‘ SiipS ““ ' 1P ,0 A11 » a? - SW P s ° f «V burthen cat 

acro 8 sfrt e ( ri~4T; ) D ° y ,° U Jl” 0 "' t" d ? r what authority Craig Forth Weir was mad. 
rave lb* r~} s V “ der th ? a >**ority granted by one of the kings of Scotland; he 
if ht of salmon-fishing to the then Lord Elphinstone. 

sunnlv thPm'll th “i rigU ‘ f ^“oo-fishing authorise him to dam up the waters, so as te 

town of StirW Tf !h *1 1 ”. eve . r “T th ® S rant . but 1 kl ><™ » was so granted. The 

1B>S mi g ■ *“ day ob J eci ud to it, but the thing was overcome. 

bB e ° t! 1 1,ave nover s “" *• *»** » 

cert^ftimes'rfrb^wl of “"S' value tbere?-Yca; it lias great power of water; but at 
isSj u f h , de ,be back '™ ,er Ptovenls the mill goinv freely 
I85S. Have you observed how high on the weir the tide-water rises?— No. 

the erection ofXtTei^hem °' ^ ° f ““ ° f StW ^ -pediag 
1860. Can you furnish a copy? — I can. 

1862 HnI h A 1 p° eS ,b ° ; vhai ' f b ? lo “? where the steam-boats load?— The Commissioners, 
town coundl galt it “ STm!” P ° SSeSSi °” ° f U '* ! b “ b <>rtrof Slirling?-They have; the 

1863. And they remain in possession of it for the public ?— They do. 

\_The Witness withdrew .1 



Mr. J. M. Rendd. 



Mr. James Meadows Rendel, sworn and examined. 

}j££ (C /lairman -) You are civil engineer ?-I am. 

1866 B ?° n T ^ o! th l tal ? le were P ut to y° u sonie time ago, I believe ? — Yes. 

1867 K ~7 L . rd St . radbroke -. (See Appendix, p. 175.) 

aware of the Dartieiihfr f ,K' t °^ 1Ve • aU °P! n ' on u P on th' 3 in a general point of view, or were you 
I had just been under n ^ W, W V16W they . 7 ere sent t0 you?— It occurred at a time when 

plated on the Mertjev n T -° n ^ e ^ amm ^ tl ? n witb reference to some improvements contem- 
ScS w ‘ ^ the questions there ^sed were, how far it was bene- 

for instance as sule ^ 'H 6 ^ erse y to have any large irregularities on its shores, such, 
not, i ^ hr e mSnin?s iS f d whethei ' the w ater which filled those creeks would 

Ihad prepared mv^f^hv^r 6 ,J ud,C ‘ 0Usl y d f si g ned > P^ 3 into the higher parts of the estuary, 
did not rise to th/fiM ’v7 S . an J ° eueral investigation of the Mersey, to show that the water 
hlgher ?- a . rt 0f -*««y that it rises at Runcorn, and that 
estuary which nrevenfpf th * 10S8 n . lec l uabties or irregularities of the shore at the mouth of the 
the hicrh part of th P he quantlt y water, escaping into those creeks, from passing up into 
the mouth of the harbou^h^^’ “ l - e m _ omentum of tb e tidal stream was impaired at 
those creeks and that lbe inequalities in the sectional area of the channel arising from 

’ an y work winch would have the effect of correcting that loss of momentum 



Printed image digitised by the University of Southampton Library Digitisation Unit 



93 



appointed to inquire into the STATE of TIDAL HARBOURS. 



of the water at the mouth of the estuary would have the effect of carrying a larger body of 
water into its upper portion. The evidence went to that; and the next morning I had from 
Lord Stradbroke these questions, to which I gave those general answers. 

186S- Was the land adjoining the creeks to which you have referred covered at high water ? 
—Yes, to different depths, varying with the tide. I should be very happy to explain to the 
Commissioners the principle upon which every answer was based. 

1869- What tidal rivers and harbours have you examined and reported upon? — Very 
numerous. I believe there is hardly one in the kingdom of any importance I have not examined. 

1870. Have you surveyed Southwold harbour? — I have not. 

1871- Have you ever seen that? — I have never been there. 

1872. (Mr. Hume.) Were those answers given in reference to Southwold harbour? — Cer- 
tainly not ; they were not given with reference to any particular harbour ; and I informed 
Lord Stradbroke, when I put them into his hands, they could only be regarded as answers 
to abstract questions. 

1873. Are you aware they have been considered as applicable to Southwold harbour ? — 
I was not ; because some time ago I had a letter from Lord Stradbroke, in which he asked if 
he might forward those answers of mine to the Treasury with reference to Southwold harbour, 
and my reply was that inasmuch as I did not know the harbour, and they were general 
questions, that it must be so stated if he forwarded them. 

1874. You could not say whether they applied or not? — Yes; I gave Lord Stradbroke 
clearly to understand that they were to be regarded as general answers. 

1875. In the course of your experience, have you been enabled to lay down any principle 
that would be generally applicable to the improvement of tidal harbours? — I have not ; I find 
it necessary, in my experience, to treat every case according to its own peculiarities. 

1876. Are the Commission to understand that the answers given to those general questions 
submitted to you by Lord Stradbroke could not be applicable to Southwold, or any other river, 
unless you had previously examined such river? — Clearly so. Indeed, I consider almost all 
those answers as emanating from the examinations which I had given a day or two before in 
the particular case that I have referred to. The great object of embanking a river should be 
to improve the course of its channel in such a manner that a smaller quantity of water should 
perform more useful effect than any larger quantity of water due to its natural shape could 
perform. 

1877. Do you mean by narrowing and straightening the course ? — Yes ; and I will explain 
generally the view I have on a subject of this sort. If I could find two rivers precisely alike, 1 
should then say that the improvement of those two rivers ought to be attempted precisely in 
the same way ; but I have never yet found two rivers precisely alike. I will take this case of 
Southwold. Here I see there is a bar, and the whole coast encumbered with sands, and there 
are some antagonist principles at. work. It is very clear that, the consideration of an engineer 
would be first of all directed, if this harbour was to be improved, to what was best for the 
maintenance of an entrance. He would never think of looking at what was best for the navi- 
gation up the river until he had determined how far that plan, which he might otherwise 
propose for the improvement of the higher part of the river, agreed with what was necessary 
for the improvement of the entrance, because, supposing we could get 18 feet of water in the 
interior channels, if we did not at the same time maintain a good entrance, as far as the harbour 
was concerned the whole thing would become useless. I should say, in a case of this sort, the 
first thing to be considered would be how far any works which might diminish the area of the 
interior space would affect the maintenance of a given depth of water over the bar, because 
this is one of the cases which will always have a bar, and you cannot have it without a bar. 

1878. You mean diminishing the flow? — Diminishing the quantity of water, because here 
unquestionably the good or bad state of the bar depends in great measure on the quantity of 
water passing to and from the estuary; therefore anything that diminishes the quantity of water 
(beyond that which is expedient to prevent a strength of current through the entrance incon- 
venient to navigation, which would be as bad for the harbour as a bar,) would unquestionably 
have a tendency to increase the bar, because it could only be kept in subjection by a consider- 
able ebb current from the harbour. I should say that Southwold Harbour is one of the 
numerous class in this country that must be satisfied with having a good basin immediately 
within its piers, because I am quite satisfied, as a practical question, there is no hope of doing 
anything for the improvement of the upper navigable channels of such a harbour as this. 
There is not sufficient quantity of tidal or fresh water to enable you to effect it. This harbour 
or estuary must be looked at simply as a great reservoir, in which a quantity of water should be 
retained to keep in subjection the bar. If it were a matter of vital importance to the country 
that vessels of the class I was trying to accommodate within the harbour, should go a long 
way up into its interior, I should treat that harbour in a different manner. I should define one 
channel for the tide and fresh water stream, and contract it in such a manner that it should 
he able to maintain that particular channel to the required depth. Hence, then, I should be 
prepared to sacrifice some of the advantages which I was before anxious to obtain from a large 
body of water for securing the bar. The most perfect arrangement for a case of that sort that 
could be effected, if we had an unlimited amount of money, would be this, — to make a new 
straight and deep channel, which should contain the same quantity of water as this shallow 
and irregular harbour ; but, commercially speaking, this is unattainable in all these little har- 
bours. As I said before, there are many harbours where the stream is so great at the piers 
that it amounts really to a greater objection than the bar itself, and consequently there it is 
very desirable to lessen the stream. 

1879. {C apt. Beaufort.) Will you mention one or two of those harbours ? — The case that 
strikes me at the present moment most forcibly is Berwick. There the stream is frequently so 



Mr. J. M. JRendet. 
June 6, 1845. 
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great that it amounts to a greater danger than the bar ; for if a vessel misses the n' 
the least in the world in beating in, and falls off, the stream carries her beyond the ’ 
loses her way, and is drifted on a lee-shore, and consequently there the stream io ♦t!.^ ler ’ s * le 
impediment of the two. is uie greatest 

1880. (Mr. Hume.) Then the bar is not in the way in that case?— -The bar i v 
further out, and there is a sand-bank, which amounts to a dangerous lee-shore between the ta 

1881. (Chairman.) What are the chief obstructions in the propagation of the tide th 

usually found to exist? — The inequalities in the bed and shores of the river. I have ] 6 

found in rivers of this sort that there is a great probability that the tide will be htah ** 
the entrance than at the upper parts of the harbour. That arises frequently from two° ” ** 
We find it a practice with engineers, in order to have such a rapidity of current throupX 
entrance piers as will drive away what is ordinarily called a bar, to contract the ™ 

tYlllfh tVial tho tirlo lrao nnt timo fill tlia Vsnci'n ..AtlAn 1 ii. .... SO 



much that the tide has not time to fill the basin within. Now when that is the case it b 



manifestly an injurious contraction, because you are defeating the very end you have in ' 
viz., getting the largest quantity of water within the piers ; and it is of great importance^ 
that you should have as much water as possible in the higher parts of the harbour beca 
it will be very clear that the water which flows into this part is not only the last to ebb out an? 
therefore, having the greater fall, produces a greater effect on the whole of the channel b t 
also performs its effect on the whole course of the channel : consequently it is verv im JL. . 
to have the harbour in such a. form that thorn chnll ho « hirrho.. A,-™ • * P . 



to have the harbour in such a form that there shall be a higher tidal flow at the inner extremit! 
than at the sea end. The Mersey is a case of this sort. The tide rises at Rancors whirl 
is about 20 miles from its mouth, from 18 to 20 inches higher than at Liverpool • but Lf™.. 
Runcorn and the head of tho -etna™ It r wmeea 



Runcorn and the head of the estuary it falls, that is, there is a contraction at Runcorn*!! 
nrevents fhfi tidal mm .... „1,„ tU-e. , , ' UULU 



prevents the tidal wave from being propagated as fast above that narrow as below. It is very 



plain that anything that would take away that obstruction, anything that would enlarge tS 
stricture m the river, and let the water up into the higher part of the estuary, would bea 
positive improvement. If in a river of this sort the entrance is so contracted that the water is 
throttled, it is manifest you are losing more than you are gaining by the increased stream I 
should also say that I have, m all cases, a very great objection to a stronger stream than is 
absolutely necessary for the removal of the bar, for it creates that amount of disturbance which 
the bed of river unnecessarily, and is the cause of evils as great as the bar itself. 



1882. Are you of opinion that depths in rivers and their powers of scouring are” cSv due 
to the volume ot water brought down by freshes or tidal water?— That ao-ain does not a* 



o «/ — * . 1UU1 again uucs 11UI aamit 

. general answer. In many rivers I believe the navigable channels owe principally their 
existence to the fresh water ; in many others they do not. A case came the other day under 
my notice ; that is Belfast I was of opinion that the slobs or mud banks on either side of 
tne Lough ot Belfast might be advantageously embanked, because I anticipated that the 
quantity ot tidal water passing up beyond the proposed embankment, upon its return, aided 
by the river water, would maintain a channel, well defined by properly protected banks very 
much more efficiently than the channel could be maintained whilst unembanked. Now there 
is this very great advantage gained in a case of that sort. It is a fact well known to me, from 
my connexion with Lynn, that in the winter season, when one might expect from the quantity 

0 sediment brought down by the Ouse the harbour would be in the worst state, it is 
always in the best state This arises entirely from the harbour being more occupied by 
shipping in the winter than in the summer, when the extra scour produced by the partial 
obstruction of the shipping in the harbour tends to keep that harbour in good condition; and 

1 have remarked it in many other cases. In navigable channels much frequented, particularly 

by steamers, you get the channel into a better state than if it has no navigation. The 
conviction m my mind is, therefore, that in a case such as this of the Belfast Lough, where 
there are no injurious sand-banks at the entrance (for it is a long and deep funnel-mouthed 
°u * n ., ordinary est . uar y)> there would be no injury arising from the embankment of 
of (flfficulttas bUt ^ 008 C ° mmitS one ’ s self to that as a Principle; one would get into all sorts 

pnolnoo /if r ’ you not, as a general answer, say, that in all navigable rivers to 

wtW - Gr r d ban ¥ S0 as t0 exclude the ridal wave would be injurious ?— I should 
*7 U ‘ lt ; n th / s wa y> that in all estuaries encumbered at their entrances by sands, liable to 
Sin t T f 7° m P revalence , of winds, nothing that tended to lessen the quantity of water 

f “ tG ,, he harb °" r 0u S ht t0 b e permitted ; but if an embankment would have the effect of 
Tt i« i f t 6 y water going into the harbour, then, I say, it ought to be encouraged. 

v 7 s Ion 0 e ?I ee . in 7 eases. It is too much now- the practice to imagine that an 
S thW neCeSSarJy imp ieS a dimini9 hed quantity of water in the harbour. It does do 



valiirff ^ Q t?u W tke s * des ’ and do n °t deepen the bottom, must you not lessen the 
It thT m l ?h SS f ?_ ^ u y n °, mean3 foU ° W8 ' as 1 kaow from experience, that cutting off a era* 
i * f a ‘? rb0Ur less8ns the oE 4owiui in. 

thev Cre f ks 011 each 5ide ' wkich y° u ha '"> off, filled with tide, and do 

the nlw LT'ft i :on3e T“ enll y. being shut out by these embankments, would tet 

at thl entf be le So n r* N °' s “PPOsbig it is found by levelling that a tide which rises 

freoueillv S, ' “ 7 does " ot flow aB hi S h at this P»‘”t as at that by two feet, which b 

frequently the ease. We know perfectly well from our exnm-immt. e ditch erne of water 



thrmioh w Vi- ■ ’ “ — perfectly well from our experiments upon a discharge of water 
73 W" that tllese tw , 0 creeks “t as bulbs, and distort the current flowing into the estuary 
creeks von ft aS t0 ' ess ™ lts general momentum • lienee it is, that if you cut off these 
mt lessen the quantity of water. The flow of tide at the mouth remain. * 

upper pS^offhe Soil ^ ’ “" d ““ Wa ‘ er Which mled tbeSe creeks wiU p8SS 
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Commission to undemtaod that while you shut out a million gallons of 
„,er which illed these two creeks, the Increase of the current will raise the level in fhe unner 
part so as to adm.t more water than the tn.lhon gallons which you have excluded?-! cKt 
think it roll admit more If a harbour ,s not full, for instance, if the tide retreats f om he 
enhance before the wave has been propagated to its full level at the extremity, it ,s ™i 1st 
that the harbour is not full. I f the harbou r ts not full, it is an evidence of one of two thhif 

either that the entrance .s not large enough for it, or that the current is so interfered whh E' 

Tul purpose ,rr6g “ lanly ° f sWes as ,0 P re,ent momentum of the wave accomplish!^ 

'“l887. Are the Commission to understand that the existence of those two creeks act in a 
certain .manner as if they were imped, matte to the general current ?-I think they do ■ uracti 
cal y there ts no such thing as an estuary of this form without banks and shoals The banh 
and shoals are more or less occasioned b, these creeks. 1 have hardly ever seen a deflection 
" current into these creeks that ,s not followed by a bank ; and these creeks are the cause 
jL3y b “ kS WhlC1 bMk ^ 8V ‘ 1 W W reg3rldn g that is really the^ase 

1S88. 'Can you lay down any rule which would sanction the cutting off side outlets in 
estuaries or rivers, such as you point out ? — No. 6 

1889. Until you have examined the level of the water at any given point between which 
you wish to make the clearance, you cannot form an opinion what measures should bo 
adopted r — You cannot. 

1890. Are the i Commission to understand you to give a decided opinion that before any 
creek, resemug t, dal waters, should be shut up, you ought to ascertain* tile difference of lewd 
between the bar and the upper pan of the harbour which you wish to fill ?_The whole entri 

°“ Sht ,0 te mimteIy beforc “V engineering 

. , 1 ? 9 '; a11 1)16 fact , s 7 ou h*™ pointed out as necessary, is the object to be 

obtained; the admission of a greater yolume of water into the harbour?— It is Id cases of 

“ fT we -t? as T m8 ‘M 1 *, 15 Beces61r y <» tIla condition of the harbour’s mouth that the 
pcatest posstbl' yolume of ttdal water should pass in and out ; we assume that as the state 
. ^ e . h " b0 lH r ^ ,Ch we a 5 e "°F « opoj'o of. Thou. I say, the first business of the 

engtneerwouid be to oseertamby levelling, and the fixture of proper tideguages at different parts 
of the harbour the exact state of the tidal flow at springs and neapsfthft is, to compare the 
Jow of the tide at different parts of the harbour. If he finds that the higher part of the 
harbour is not filled to the same level as the lower part of the harbour, bis® business should 
“ ISO) T works “ w0 ” ld «ooolerate the tidal wave into the higher part of tho harbour 
obstacles MT* !!“ ‘I the R , iTer ^ b 7 dred ? in ?- removing fords, and oth e ; 

, d *, a,e , be ™ 1 ’ ast “ ed 111 1,8 approach to Perth by 50 minutes, would 

r„ n f • t C r f 5 1 '“ le th ? operation had been beneficially employed for navigation ?— I 
and f T h n tllal “ perfectly practicable to accelerate the tidal wave, 

Scil. t red ?“ he . 0t Water tlle harW - I should say, that if the tide is 

SSSdrt, “ n “ 18 “celentol beneficially for tho harbom, provided you have 

, S™ 1 the tpantity of water so as to affect injuriously the harbour’s mouth, 
volume ?— Clearly 1 *" a “ SWer "” ply thal y °" narrowed “ d ‘leeponed, you did not diminish the 

onetni ■ aS iI 0 ma !" tain the sa ”>s a™™. but in a better direction ?— Clearly ; because in the 
one case it is benefiting the upper part of the harbour to the injury of the lower part, or the 

t ^t n c'? U a ?p’y dlat generally to harbours, such as Southwold, where portions o‘‘ the 
where h.?lT u ° f the ; oatre flream art ao,erKl with water?— I would apply it to all cases 
involve sore”' 8 ha 'V* lheu ' , ertl ? nces threatening saud-banks. These are subjects which 
auction 1 considerations that I hope the Commission will not fancy I am fencing with any 

-hat one ; ii “w 5 T 11 ? necessary to draw very minute distinctions ; for instance, 1 will assume 
with ref,™ ld . d l0Sa a , certai ” P° rtio ” of tidal wa,er “ Southwold harbour; I mean 
town at the l ° j ai ‘ y v dan ! age that might a,ise fronl that loss at the bar - Th ““ h> benefit a 
improvement S “h'T* 1 “ eS ?i ry ,' ,t , m>lJd be j ustifiable '» « engineer to accomplish the 
the scour of +K u hl ^ e . r P arl : oftbe harbour, and to lose such a quantity of tidal water from 
value n f . . ar .‘ ■*- t 1S a ldce discrimination of all minute differences which constitutes the 

1896 Th° Pim0n ln Cases of this kindl 

beW tnn ;:, en ? a PP ears { ™ m your opinion that the harbour may be injured by the mouth 

1897 ? •* ' T weU 18 b y bein & t0 ° wide ?— Frequently more. 

the har'ho S -1 tbe moudl should be of such width as to admit to the extremity of 
however T-l e tlde * tbe same level, by the time the tide turns at the mouth? — It is. If, 
to so contrarf > t0 erQ P - a very rapid current at the harbour’s mouth, it may be justifiable 
hut that mi \ aS ^° S - e a P° rdon 'the water flowing into the upper part of the harbour: 
object which h e P end entire V on hie circumstances in which the engineer is placed, and the 
answprpt-1 l, p as *° atta -in. Hence it is one of those complex questions which can only be 

1898 n yrefe,eUCetoaparticul ar.case. J 

Emitted sn° cban p es °f ten tube place in harbours where freshes and strong tides are 
en eineer' nr ^ ° r T ire , constant watching and attendance on the part of some superintending 

1899 F surve y° r ?— M ost decidedly. . * * S 

been iniured°W^ 0U i ex P® ben o e °f harbours, are you able to state whether more of them have 
I believe man/ ne ? le ° t thaa have been injured by injudicious application of improvements ? — 
huprovements th^b ^ bee j n ^ njured b y injudicious applications of what were considered 
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Mr. J. M. Rendel. 1900. Has your experience pointed out that local interests often interfere with the general 

interests of navigation ? — Most destructively so. 

1901. Is it then your opinion that every harbour should be placed under the superintendence 
of Government, unconnected with local interest, and directed solely to the general advantage? 
the nation, so that their improvements might be directed to general advantage, instead of 
local purposes?— If I thought that the Government could command properly qualified persons 
for the purpose of directing and controlling all these harbour improvements, I should say so; 
but unless men of competent ability and skill are called upon to control these works, I believe 
greater evil would arise from ignorance than from cupidity. 

8 1902. The question is put to you under the belief that if the Government, the Admiraltv, 
for example, had power deposited with them, and charge entrusted to them of all the estuaries 
and harbours of the country, that they would employ the most talented men the country could 
afford ? — I have ever thought, that the Admiralty is the proper Board to have the conservanev 
of the harbours of this kingdom; and although it throws upon the Admiralty a vast araoua 
of additional labour, I am quite satisfied that any minor Board would want the influence 
which the Admiralty can exercise to overcome local influences, and that the present practice 
of referring particular cases, as they arise, to men of eminence, unconnected with the particular 
work, is the safest, course the Government can adopt. In these days professional men who have 
acquired the eminence which could justify a public Board in deferring to their opinion, are so 
much employed, that the Government would not be able to monopolize their time. I cannot 
therefore but think, under all the circumstances, that, the practice at present resorted to, of 
the Admiralty referring questions to five or six engineers, whom the country may consider as 
best qualified to give an opinion when called upon to do so, in any particular case, is the one 
after all that will give the greatest, amount of satisfaction; and I think it is very manifest, 
from the way we see the Railway Department of the Board of Trade treated, that any minor 
Board would not be useful; in fact, the Admiralty would still be applied to, with, perhaps, the 
disadvantage of an opinion previously expressed by another Board. 

1903. Your opinion is, that the influences likely to affect local improvements in the different 
harbours and ports of the country is so great that the Admiralty, being the most powerful, and 
entrusted with the most important, interest, ought to be the party to have the check, and 
control, and direction? — That is my deliberate opinion. 

1904. Have you considered in what way that check and control could be entrusted to that 
body, charged with other important business at the same time, and carried out? — The impres- 
sion on my mind is, that it is necessary that a Board of this sort should have the full stamp of 
Government authority ; and I doubt, very much whether any Board in this country could have 
that strong impress, which is necessary for its usefulness, that had not all the disadvantages of 
a political Board. 

1905. Are the Commission to understand that a supervising authority over ports and har- 
bours of this country should vest in that body having the greatest political and official power 
in the administration ? — I think so. 

1906. With a view of having at all times information before, the Admiralty, do you consider 
that that Board ought to have in their possession maps, surveys, and all the requisite informa- 
tion of every such port and creek in the country ? — I think they ought ; for I have found that 
the greatest inconvenience and difficulty, which engineers meet with in treating questions of 
this kind, is the absence of anything like a correct plan without putting the parties who call for 
his opinion to the enormous expense of these surveys. I think it is most material to the 
preservation of the public harbours of this nation that there should be at once made accurate 
plans, comprising tne full extent to which the tide flows. 

1907. (Capt .Beaufort.) Such as the Irish Ordnance Survey ?— Yes ; the most detailed 
surveys. It is only recently that the Admiralty Surveys have been worth anything, as far es 
harbours are concerned. It is only very lately that the Admiralty surveyors have given that 
minute attention to the peculiarities of an estuary which the engineer requires when he comes to 
consider its improvement. 

1908. (Mr. Hume.) Have you considered whether, if an annual report of the change;, 
whether by improvements or by natural causes, that may have taken place in every har « 
should be made to the Admiralty, that would be the means of preventing evil and promo ng 
improvement ? — I think in all cases where Acts of Parliament confer power of local eonservan^ 
upon corporations, that those corporations should be required, having been furnished wi 
first public plan of their harbour, to record upon it, from time to time, through the medium o 
Admiralty, any changes that had taken place. There is nothing that would help the engio 
so much as to know the history of the harbour that he is called upon to improve. 

1909. Do you consider that it would be requisite to have an engineer officer appointed, jj - 
duty should be to watch over and attend to the harbours in a given district ofthe coast, so 
would be prepared to report any change that was taking place? — I do not think it would 
the power of any individual to take such duties upon himself. I should prefer to have a 
liamentary compulsion upon parties to make these annual reports, than that there should Jj 
officer appointed for that purpose. I do not think it would be in the power of any > Q 1T ‘ 
to record those changes which I am assuming ought to be recorded by the harbour-m ^ 
where there is one, or by the resident engineer, because it is a very difficult thing f° r a 
who only makes occasional visits to a harbour to mark off those minute differences, 1,1 . 
to the history of the harbour, which can only be correctly represented on the plan by re P . 
a part of the process of the original survey. In such surveys of harbours as I am now 
to, bench marks, permanently fixed along the shore, as a means of determining a®? ^ 
has taken place in the level of its bed, are necessary. I doubt very much if this coul 
by a visiting engineer. 
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1910. The question alluded to this, not that he should do it, but whether the officer having M 
charge of all the harbours from the Thames mouth to the Frith of Forth could not visit places, 
examine the report made by the resident engineer, and so far be able, when called upon, to 
give information to the Admiralty on each of these points ? — I think it would be ill attended to, 

|nd would prefer the reports of the local engineers than get them modified by the views and 
opinions of the superintending engineer. 

1911. (Capt. Beaufort.) In that case would it not be necessary that that history of the port 
should, from time to time, be put in by a competent engineer? — If the harbour-master was a 
competent man, he would be sufficient. 

1912. (Mr. Hume.) All your experience leads you to the opinion that the ultimate check 
and control over all works connected with harbours should rest with the Admiralty ? — I think 
so • and I confess that, as far as I have seen, their decisions have been j udicious, and there has 
been a proper amount, of firmness in their maintenance. 

1913. Are you aware that they seldom interfere, unless applied to? — I was not aware of that. 

If that is the case, I think it ought to be an indictable offence to interfere with any estuary 
without a previous communication with the Admiralty. 

1914. Is it your opinion that every alteration in the tidal waters of this country, or navigable 
rivers, should be reported to and decided upon by the Admiralty, before it is undertaken and 
carried out? — I think it ought to be an indictable offence to interfere with the flow of the tide 
in the estuaries or harbours of this country, without a plan being previously submitted to the 
Admiralty and approved. 

1915. Is it not equally necessary that all bridges crossing navigable channels, railroads, or 
other works interfering, should equally be reported, and under their direction? — Most un- 
questionably, all interference, whether from bridges across the stream, altering the stream, or 
any act involving a change should be submitted to the controlling Board, which should be the 
highest connected with the subject which the country affords, namely, the Admiralty. 

1916. From your experience, can you state generally or point out any particular instance 
where alterations which have been made have injured harbours?— I know many cases where 
great injury has been inflicted upon harbours by works even authorized by Parliament. 

1917. Under that impression, ought not every Act of Parliament interfering in any way, or 
giving power in any way to interfere, with the harbours of this country, to be passed under the 
direction and not without the sanction of the Admiralty? — Certainly; there ought to be no 
work permitted to be introduced to Parliament until it had gone through that ordeal with the 
Admiralty which it is obliged to go through with the Standing Order Committee. 

1918. If your experience points out much injury to the harbours of this country from acts 
of commission, whether under Act of Parliament or otherwise, does your experience point out 
any instances where, through negligence or want of attention, harbours have been injured ? — 

In many harbours that I have examined ; and I have found acts of encroachment of a most 
dangerous kind from their being silently performed, and it is on that account specially that I 
should strongly urge the propriety of having harbours mapped out, and the limits of the 
tide laid down upon them. I know instances where landowners have, from a knowledge that 
they were doing wrong, made first of all a wicker embankment, then progressively a stone 
embankment, and ultimately shut out the tide altogether. In fact, that kind of insidious 
encroachment which escaped nine out of ten of ordinary observers is the kind of thing from 
which harbours in this country have suffered as much as anything, and I think more than from 
open acts. 

1919. Those parties being generally the lords of the manor or parties interested in the 
adjoining land ? — Clearly. 

1920. If the conservancy under the Admiralty, to which allusion has been made, were 
properly constituted, and which you think ought to be constituted, such evils, in future would 
be prevented? — They would; and I think it would not be amiss for the Admiralty, if a public 
Act was passed for the purpose, to have something like a veto in the appointment of the persons 
locally charged with the preservation of the harbour. 

1921. With the view stated by you, in every commission appointed by Act of Parliament, 

or under any charter granted by the Crown, or under the power any corporation holds, should 
not the Admiralty have the power of naming a certain portion of the Board who are to have 
charge or carry out improvements or alterations in the river? — I have always thought so, and 
in several cases have reported to that effect. I think it would be a wholesome check to what 
goes wrong now in local management. . . 

1922. Is the opinion you have now given of the injuries caused on the navigation of this 

country by lords of manors and proprietors of lands adjoining, who by their silent and gradual 
encroachments have done the injury, founded on your own actual experience as a surveyor? — 
They have come under my own particular observation. . 

1923. But which, from delicacy to the parties, you would rather not detail. 1 conceive it 

would be inconsistent with my professional capacity to do so. ... 

1924. But of the real injury done to the national harbours, and of the injury in progress, 
you are perfectly satisfied ? — Perfectly. 

1925. And the opinion as to the altered law and surveillance recommended is with the view 
of promoting the public good ? — Entirely. 

1926. {Chairman.) You were employed by the Admiralty to report on an embankment 
made by Sir James Carnegie in the harbour of Montrose? — I was. 

nnn Did you make any report? — I did. . 

Is the report laid on the table a copy of that which you sent to the Admiralty ( 

Will you state the substance of that report? — The substance of the report was this. 



1928. 
Yes. 

1929. 



r. J. M. JRendeL 
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i injurious extent; that as the encroachments W 

tor them bvimurovino- tliepliannol • u<Ja 



Mr. J. M. Hendel. that the encroachments had been made to a , 

JuneT"] 84a gone so far it vyould be better, to compensate for them by improving the channXjTXeriv*, 

’ ' had been lett than to remove the embankments and allow the tide to flow over the ^ 

before, on this principle, that unquestionably the river, by running at the foot of hiah^u 8 
cliffs, had encroached so much on the shore that unless an expensive embankment was ■ 
would carry into the lower part of the harbour large quantities of soil as it fell from the rff' 1 
that if the embankment was removed, and things restored , to their orio-inal position 
it would be desirable, as far as the harbour was concerned, to make a°stone embank- 
along this shore, and that there were no parties prepared to do that. Then I thouJu^ 
a judicious compromise, under all the circumstances, to let Sir James Carneaie have h'* 
croachments, on condition that he would give us an excavation along the Sne of thp' S ^ 
channel, and do certain other things which I recommended in my report. new 

1930. (Mr. Hume.) Your opinion given to the Admiralty was, that the encroachment wa 

injurious, unless compensation were made by opening an equivalent channel? Yes. 35 

1931. If that was done, you consider that the enclosure might remain?— It mi^hf. 

1932. But not otherwise? — Not otherwise; and he has resisted that. 

1933. Did you go round the basin at Montrose, and observe whether any other enema Mi 

ments had been made on any other part of the banks at other times ? — I did I observed thi 

very considerable encroachments had been previously made, and that Sir James Carnegie 
only following the bad example that was set him. Montrose is one of those cases which noink 
out the absolute necessity, if you are going to preserve the harbours, that there should 
good engineering map made of them. a 

1934. Are the Commission to understand that that engineering map should be made ml- 
proper authority, and then lodged in the Central Office, under the Admiralty, in order (list 
iSicreL^ce” 7 tm " deteCt “ y encl ' oacllment ^Decidedly so, as a public document for 

1935. Does your report state the amount of gallons or cubical feet of water excluded hv that 

enclosure.— Ten millions and a half of cubic feet at ordinary spring tide. ' 

1936. Did you observe of tvbat extent the other encroachments were?— They bans hem 

K “£Xd n estu “ 7 ' The whole ' of the upper part ° f 1110 estuai y VZ 

. , 19d7 ' Although the harbour trustees of Montrose have, by Act of Parliament, the sun.,- 
lmendeoce and power to regulate and manage the harbour and basin, is it your opinion that 
the Admiralty should have the charge over them in that harbour as well as hi all others where 

£a,rfiu,r affected!— Certam, yi I think it should be general; I think it should apply 
[ The Witness withdrew .] 

Adjourned till Wednesday next, at 1 o’clock. 

Wednesday , 1 ith June, 1845. 

Present : — ■ 

Rear-Admiral BOWLES, C.B., in the Chair. 



Captain Sir Gordon Bremer, K.C.B. 
Mr. Hume, M.P. 

Mr. Rice, M.P. 



Mr. H. C. Chapmai 
June 1 1, 1845. 



M. A. Chapman, M.P. 
Captain Beaufort, R.N. 
Captain Washington, R.N. 



Mr. Henry Cleaver Chapman sworn and examined. 

4mwne.. afLh^i,l Wha ‘ “ y °“ r Pr ° feS *“ “ d pIa “ ° f ^denee?-! am a merchant and 

J 9 t?l”rr b T a * sea T aad “ habit of trading to Liverpool ?— Not to Liverpool, 
owne? L d formerly ; but I have been resident at Liverpool for fifteen years as a ship- 

194?' fM V »” g haTe .y°n beea at sea7 ~I was at sea about twelve yeats. 
been, but I resigned ^ ^ 7 °“ "° W * membl5r of lh<! Dock Board at Liverpool ?— No ; I have 
{?*?■ Wete yo " a momber of that Board ?— Two years. 

the manawXol'XX,°H POr 5 U o m ' y ,s 0f atte " din g to the state of the navigation which is under 
?. 0al ' d Constantly ; it, came before the Board on every Board day. 

De2tsr P s-iwr p ” hea the discovery ° r ,he vict<>ria cb “° 81 iy carain 

dii™e 5 r'u? Vi t, t ' he “ the ,. s,a ‘ e of tb ? baA °“r before, and what lias been the result of that 
E ™ new discovery ; it has been there from time immemorial; it will ba 

Wijfam III cmwT la ! 1 ° f ®. r ! envile Collins, of 1688. It was published when 
2 t„ lie ,'b„ 1i at , Hoy ? k . C - Wh,ch is close ,0 Liverpool. At that time the ships 
lightened ° S,"" 1 ^oharge their cargoes, and come up the inner channel when they had 
wlh three'?,? h .“ at L S upm ?‘ at Chart ' ,hero is a ohannel called the Formby Channel, 

Sf ^ ^ " “* ka °™ ’ aad d ' a ‘ ^ d °” 

estuarv ' twit? Co 1 ™ s i ; on to understand that until Captain Denham surveyed the whole 
min had not ? * W t h i Ch k "° w " a centur y 8 go, and recorded, as you state, on an old 

map had not been used by the trade of Liverpool?— Occasionally steam-boats and fishermen 
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who knew it well, would run across ; but the pilots always set their faces against it, and would 
merely call it, by way ot getting it into disrepute, the Sivashway. 

1947. How has it been buoyed?— After a great deal of importunity, the Dock Committee 
at last allowed Captain Denham to carry out his plans; but they thwarted him in almost 
every possible way, grumbling at the expense, and thinking it all useless ; that the old channel 
had done very well before, and they could go on in the same way. At last he succeeded and 
when they found the channel of such infinite service they were obliged, in deference to public 
opinion, to complete it with a lighthouse and light ships. * 

J 9-18. Was Captain Denham employed to surrey under the hydrographer ?— Yes : previously 
to being engaged by the Dock Committee. r 3 

1949. And it was upon his suggestion and urgency that the Dock Committee allowed the 
buoys to be placed in that channel ? — It was. 

1950. What has been the effect on the navigation since that period as to the facility of 
entrance or exit?— It has, in point of fact, made Liverpool the port it is. We have a good 
passage in or out with the aid of steam, and nothing could be better. 

1951. Can the harbour now be taken in the night, in consequence of the arrangements that 
have been made with ease, whereas formerly it could not ?— Formerly it could not at all be 
taken by a sailing-vessel, but now with that new channel and a leading wind, I would as soon 
take a line-of-battle ship in there in the night as in the day. 

1952. With perfect confidence ? — Yes. 

1953. Did Captain Denham make a proper survey of the estuary? — Yes. 

1954. Was it in the course of that survey that he discovered this channel?— He discovered 
the utility that this channel could be made to the port. 

1955. Are you aware whether any report had been made to the Admiralty by- any pre- 
ceding individual of the possibility of making that channel useful for navigation, as it has now. 
been made?— I am not aware that any had gone up from Liverpool until Captain Denham 
made his report. 

1956. If the Admiralty had ordered a survey, or had had a proper chart of the estuary of 
the Mersey years ago, do you consider that, that passage would have remained in the state of 
neglect in which it has remained ? — Certainly not. 

1957. You stated your anxiety to see all the lighthouses of the country under the superin- 
tendence of some central board. Have you directed your attention to what would be the benefit 
to be derived if the harbours generally were so placed as that the Admiralty should have a 
knowledge of every harbour, creek, and estuary, by survey, so as to be aware of any change, 
either of improvement or from neglect that may take place?— The benefit would be almost 
incalculable, because you cannot expect to find in small outports scientific knowledge, or that 
with knowledge, you can get men, if it affects their private interests, to take a national view of 
the question. I assert that although a few individuals may be benefited very often, yet grea 
national injustice and injury is done. 

1958. Are the Commission to understand you to state that the estuary of the Mersey should > 
be considered as a national harbour; and consequently that, although local Commissioners 
might conduct the business of the harbours, yet that there ought to be a superintending care to 
protect the harbour for the nation ? — Yes ; Government taking advantage of the Liverpool Dock 
Trustees, when they went to Parliament, and were squabbling amongst themselves, did appoint 
a conservator for the river Mersey, but they omitted to give him jurisdiction over the river 
Dee also. The works of the docks in Liverpool have completely silted up the Rock. Channel; 
and in consequence of encroachments I have always understood that the river Dee, up to 
Chester, is not navigable for vessels of any size. 

1959. When was the conservator appointed in Liverpool ?— Three years ago. 

1960. Who is the officer?- — Captain Evans, of the Royal Navy. 

1961. Has that appointment given satisfaction to the commercial interests at Liverpool? — 
Very much so: 

1962. Are the Commission to understand that the tidal water from the Mersey has in 
some degree interfered with the navigation of the Dee, and that you think there ought to be a 
superintendence, not. only over one, but over both? — Over both. I think the one who has 
superintendence at Liverpool ought to have jurisdiction over the Dee also. 

. ' ^ ve the Commission to understand that you mean there ought to be a general super- 

intendence over harbours along the coast, of some authority, in order while you are improving 
one part to prevent injury to another ? — I think they ought generally to be appointed, and I 
m ®. r ® particularly mention Liverpool and the Dee, being able to speak of the local advantages 
which would occur there. The inference is, that that would take place throughout the 
country. r 

1964. Do you think the same surveillance or superintending power which you consider would 
Ji^good to the Dee and the Mersey, would equally apply to every other part of the country ? 

1965. Has that been a question of conversation with the ship owners and mercantile men of 
your acquaintance?— Not so much so in Liverpool, because, as far as the lighting and buoyage 
^°19fT iS T Very . com P* ete under Lieutenant Lord, R.N., and Mr. Jones, R.N., nis assistant. 

. It being now complete, does not alter your opinion of the necessity of a general 
SU ^Qc 7 te «T n £ P ower ’ ,0 ta * ce care that no mischief in future arises? — No. 

1QR« u re y ° U at Liver P°° l before 1839?— Yes; I went to Liverpool in 1830. 

yoo. Between 1830 and 1839, what was the state of the navigation there regarding lights 
ana management ?— It was very bad indeed, and constant losses were taking place. Even a 

°y was grudged if it was wanted to be put down to make the thing perfect. 
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1969. From what period did the improvement take place? — From the time Captain 
Denham was appointed. 

1970. Then you consider Captain Denham’s recommendations and assistance there to have 
been highly useful to change a bad into a good system? — Undoubtedly. 

1971. In speaking of the superintendence, do you consider that it would tend to the general 
improvement of the harbours in this country if the Government were possessed of an accurate 
survey of every creek, port, and harbour navigable, to which reference might be had as to the 
present state, and consequently for reference in case of any future alteration ? — The greatest 
possible advantage to the country ; and the great wonder is, that it has not been looked into 
before. 

1972. You think that it would meet the approbation of the merchants and ship-owners 
generally ? — I am quite satisfied about it ; and if there was any difficulty about the expense, 
we should be happy to pay a tonnage duly. 

1973. You consider the preservation of the harbour, from negligent management, of so 
much importance, that even if expense was an objection, you would not object to a moderate 
charge for that purpose ? — Not at all. 

1974. (Mr. Rice.) Are you of opinion that the navigation of the Mersey and the security of 
it was very much benefited by that Conservancy Bill ? — I think so. 

1975. From your experience during your residence at Liverpool, is it your opinion that 
local management often has interfered with what ought to be national objects? — Undoubtedly; 
I do not think any person in Liverpool will attempt to say to the contrary. 

1976. Is it your opinion that that sentiment is generally entertained by the ship-owners and 
merchants? — It is ; and I am now deputed by the ship-owners to appear for them. lean 
speak their sentiments. We were just on the point of memorializing Government to put the 
Liverpool Docks under a Government commission, so badly do we conceive the thing has been 
managed, they are in reality national harbours under local trustees. 

1 977. Was that conversation to which you allude at the Committee of a Ship-owners’ Society? 
— It was. 

1978. And you have been deputed by that society to come to London to represent the state 
of the lighthouses and the navigation there ? — Yes. 

1979. Do you think that any Board should have the power of interfering with the navigation 
of this country, without the previous sanction and authority of a central Board, such as the 
Admiralty ? — No, I think the central Board would then be held responsible ; there would not 
be local interests to bias them in any way, their object would be the national good. 

1980. You are convinced that great benefit has arisen from the appointment of a con- 
servancy of the River Mersey? — Yes, we have now some security. 

1981. Do you from that benefit consider that the same good would result if that was carried 
through every port and creek in the country ? — Decidedly. 

1982. ( Capt . Beaufort.) Under whose care are all the lights and buoys, and ships, and 
everything connected with Liverpool? — The Dock Committee. 

1983. How are the Dock Committee elected? — Thirteen of them arc sent from the Common 
Council, and eight elected by the Dock rate-payers. 

1984. Have commercial or maritime interest any voice in electing those? — Out of the 21 
members, 13 are sent by the Common Council and eight are elected by the Dock rate-payers. 

1985. Was it usual to have any seamen among those trustees? — They have had some. 

1986. Was it of necessity to have a certain number of maritime people among the Dock 
Trustees? — Not at, all. 

1987. (Mr. Hume.) There being a sailor or not appointed to that Commission dependedon 
their being members of the Town Council ? — Yes, formerly. 

1988. Do not the 13 deputed depend on the political opinions of the majority of that 
Council? — Entirely. 

1989. Consequently the real interests of the harbour in selecting the best qualified sailors and 
the most scientific men formed no part of the ground of selection ? — Not at all. 

1990. Does the same political bias actuate or aid in the appointment of the eight Dock 
rate-payers ? — Always, political management has been the curse of the Dock estate. 

1991. In the evidence you have given, are the Commission to understand that you would 
wish to see the navigation of the Mersey conducted by persons selected according to their ability, 
and not by political party ? — Entirely so, but this can only be done by altering the constitution 
of the trust. 

1992. {Capt. Washington.) Have you ever sailed a ship through the Victoria Channel?— I 

have been with steam-boats and yachts in and out frequently. - 

1993. (Mr. Hume.) Have you any suggestions to offer with respect to the improvement o 
the navigation of the Mersey, or any other harbour ? — Nothing, excepthaving a superintendence 
over the harbour. The Mersey being a very rapid and deep river, must, more or less, attec 
all the tidal places adjacent. Also, if I may express my opinion, I think that Govermnen 
should embrace the opportunity of altering the constitution of the Liverpool Dock Trust when 
the Trustees again apply to Parliament for a new Act. The rate-payers should be conven 
annually, and the trustees compelled to render an account of their stewardship, and the ship 
owners and merchants allowed an opportunity of stating their complaints. 

{The Witness withdrew .] 
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Mr. Charles Hicks, \ 

Mr. David Manser, Clerk to the Rye Harbour Trust, and l Sworn and examined. 

Mr. Henry Stocks, Rye Harbour-master, j 

r jjr. W- Cubitt's large plan of Rye, on the scale of 61 inches to a nautic mile, made by Messrs. 

Sherrard and Hall, engineering surveyors, in October, 1839, with numerous sections, teas 

exhibited.] 

1994. Chairman. (To Mr. Hicks.) Are you the chairman of the Rye Harbour Trust, and 
reside at Rye ?— Yes. 

1995. How long have you been acquainted with the harbour ? — 30 years. 

1996. Did you sign the memorials of the 22nd of May to the Admiralty ? — I did. 

1997. What is the present state of the harbour with respect to navigation ? — -Very bad ; it has 
been better probably than it is now. 

1998. Will you state briefly the former state of the harbour? — In the year 1813 or 1814 it 
was very much worse than it is now, and there was a good deal done to it then by erecting 
jetties on the westward. There are opinions as to the advantage of either western or eastern 
groins. Our harbour cannot be kept open without groins from one side or the other ; and I 
hold in my hand two reports by Mr. Cubitt, one dated the 29th of July, and the other dated 
17th of April, 1839. In his first report, he speaks of the jetty which then stood at the western 
entrance, and states that the last length of the western groin he desired to be completed, and 
that the deepening of the channel appears to have been judiciously begun. That report was 
laid before the Commissioners of Rye Harbour, but they did not concur in it. He came down 
attain in 1839. During this time the majority was against the views he had taken, and they 
built the eastern groin which is now standing. 

1999. ( Capt. Washington .) The Commission would not receive the report, because they did 
not approve of it ? — They would not. 

2000. (Mr. Hume.) Did the Commission take any other advice? — No. 

2001. They acted on their own judgment? — Yes ; he was sent for again in 1839, and he 
made another report, and he recommended the eastern groin to be also continued, because they 
had been at so great an expense. 

2002. Between the report of 1833 and 1839, had the Com mission ere erected the eastern 
groin which he now recommends to be extended? — Yes. 

2003. {Chairman.) Under whose direction was the eastern groin erected? — The Commis- 
sioners of Rye Harbour. 

2004. Against your opinion ? — Yes. 

2005. (Mr. Rice.) Not subject to the report of an engineer ? — No. 

2006. Was it subject to the opinion of the harbour-master ? — No, I think not ; it was voted 
at the Board on the view of a certain number of Commissioners. There has been a western 
groin and an eastern groin, and then there was an eastern groin, and then a western groin, 
according to the majority of people sitting as Commissioners. 

2007. (Mr. Hume). If there had been a power in the Admiralty, or any superintending 
power to have decided, it would have prevented that from taking place? — Yes. 

2008. Would that have been consistent with your wish and the opinion of the Commission 
generally ? — I stated at the Commission that I should cease to take an active part till there 
was some authority to go by, and that I wished the Government would direct what was to be 
done, because I have seen the effects of it on the harbour of Newhaven, where they act under a 
consulting engineer every six months ; and that harbour within my time has been very much 
improved; but where it is subject to the vote of a variety of Commissioners, one party often 
counteracts that which the other has done. 

2009. Then, your opinion is that the harbour would have been better if there had been 
one system adopted and judiciously carried on under a superintending power to check these 
changes? — Yes. 

2010. (Mr. Rice.) What is the number of Commissioners altogether? — Forty-eight. 

2011. What is the amount of the usual attendance? — They pretty tolerably attend when 
anything particular is going on. 

2012. (Mr. Hume.) What class of people are they?--There are 12 Commissioners from 
the landed interest; 12 Commissioners from the corporation ; 12 Commissioners holding 
certain quantities of shipping; and 12 Commissioners from the householders. 

2013. Has the navigation been improved since 1839, when that groin was established. — 
Decidedly not. 

2014. What is the depth of water now up to Rye ? — We have got up to the town about 10 
feet water at high-water spring-tide. 

2015. How high does the tide rise? — About 22 feel in the Rye Bay. 

2016. Have you in your possession any old map of what the harbour of Rye some centuries 
a go was ? — I think the earliest is Smeaton’s. 

2017. What year was that? — 1750, or thereabouts. 

2018. What was the state of the harbour at that time? — There was then the new harbour, 
but they have resorted back to the old one now. 

2019. Where was the new harbour there ? — To the westward, close under Cliff End. 

2020. (Capt. Washington). Why was the old harbour shut up? — In consequence of the 
beach, which is always shifting from the west to the east. When I say it is always shifting, I 
conclude that three-fourths of the time we have winds from westward, compared with what we 
nave from the east, because if you have a long range of easterly wind, the beach then shifts to 
the westward ; but the prevailing wind is the south-west, consequently it brings the beach 
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along the shore in greater force than it is carried back again. But the great thine we h 
also to contend with in Rye Harbour, is Fairlight Cliff, which is constantly fallincr down • th't 
is composed of clay, and it lies about in the bay, and in gales of wind from the south-west > 
is washed to pieces, and forms an alluvial deposit, and which it has done from time i, nn ^ 
morial ; a great part of Romney Marsh is composed of it. After a gale of wind, you mav 
large lumps of clay rolling about the mouth of the hnrbour. 

2021. (Mr. Hume.') Whereabouts is Fairlight Cliff, as connected with the town? Abo t 

six miles to the westward. 

2022. How far does the tide flow up the river Rother, beyond the town of Rye? There 

are three rivers — one called the Brede, the Tillingham, and Rother. 

2023. They have all sluices, and where ? — All within a mile of the town. 

2024. Do these sluices stop the flow of the tide ? — Decidedly. 

2025. How high above those sluices would the tide flow, if there were none? — I should sav 
the water would not flow more than five miles up the Tillingham. Up the Rother it would 
flow ten perhaps, and the Brede about seven. 

2026. At what times where those sluices evected? — Three of them were erected 50 years 
ago ; they are now destroyed, and they were renewed about 10 years ago. 

2027. Were they erected by Act of Parliament ? — Yes. 

2023. Is there any record to show what quantity of water was prevented flowing up by the 
erection of these sluices ? — I cannot speak to that, because it is so long ago. 

2029. Have you any means to show how much land was covered by the tidal water before 
those sluices were erected? — No. 

2030. What is the greatest depth of water that has existed up to the town of Rye for ships 
within the memory of man ? — I do not think it is much narrower than it used to be, or else the 
depth is not much different. 

2031. (Capt. Washington.) Do not you recollect Scot’s Float Sluice being broken down?— 
Yes. 

2032. (Mr. Hume.) In what year was that?— In 1813. 

2033. By whom was it broken down ? — By the tide. 

2034. What was the effect upon the tide after it was broken down ? — It went up the River 
Rother. 

2035. How long was that sluice down? — About two years. 

2036. What was the effect upon the harbour of the tide flowing up during that time?— 
It deepened it to a certain extent, but I do not know that there was a great deal of difference. 

2037. Was there any engineer employed at that time, or have you any report of what the 
effect on the depth of water in the harbour was at that period ? — Mr. Rennie’s must be the 
nearest to it, but what that contains I cannot recollect. 

2038. By what authority was that sluice shut up again ? — By Act of Parliament. 

2039. (Mr. Rice.) By what means was it paid by the Act? — By a scot on the land all 
above the sluice. 

2040. (Capt. Beaufort.) (To Mi-. Manser.) Was there much land inundated and damaged 
by the sluice being broken down ? — I believe there was. 

2041. How much ? — I cannot say. 

2042. Could that land be preserved by parallel embankments instead of being shut off by 
a sluice ? — I think it could, at a very great expense. 

2043. (Capt. Washington.) (To Mr. Stocks.) Do you remember when Scot’s Float Sluice 
was down two years, what was the effect on the harbour? — The flux and reflux was a great 
deal better, by which the harbour was kept, clear. 

2044. Could not boats at low-water spring pull up to the town? — Yes, at low-water spring. 

2045. (Mr. Hume.) Had that increased tide come on after the sluice was broken down? — 
Very shortly afterwards; as soon as the water got its run up into the country. 

2046. What was the effect on the bar ? — The bar is subject to vary and shift. 

2047. ^Vas the bar or entrance at the mouth deeper during the two years the sluice was 

2048. What was the effect after shutting up the sluice? — The west bar projected across the 
entrance, and turned the water down to the eastward, and made the channel crooked, and the 
sand accumulated outside. 

2049. Wha.t was the difference of the flow of the tide in spring tide when the sluice was 

down . 1 he in-drift was so great that there would be 2 feet fall at the pier head while the 

water was still running in at spring tides. 

2050. Do you mean the ground to be filled was so extensive after the sluice was opened 
that that was the difference of height at the bar ancl at the quay?— The water before it gets 
its level up the country would fall 2 feet at the pier-head. 

2051. What is the largest vessel you have known during that period come up to Rye? — We 

onlo ™ 7 i. n0 ' V ^ at COme U P at m °d urate spring tide of 1 1 feet draught of water. 

2052. When the sluice was broken down, how many feet water was there ?— Nearly the 

same. J 

2053. But the current more rapid? — Yes. 

2054. Have you not stated that the current was stronger, and that the bank at the bar was 
also removed ? — The out bar was partly removed. 

• tbat ^ shutting up the sluice one of the banks at the bar shot across and 

im §rv a harb . our ^ — R shifted down towards the eastward. 

2056. (\lv.Rice.) Had you a better harbour when that sluice was down than you have 
had since ? — Yes. 

2057. (Chairman.) Is it your opinion that the shutting up that sluice tended to injure the 
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harbour of Rye considerably ?— I contend that where there is a flux and reflux tide and the 
tide has to make a run. the harbour will be the garner by it ’ 

2058. Ifyou had tire full run of the tide 15 or 16 miles up. from your experience what 
would be the state of the bar. allowin g for the drift of the shingle from the east or west ’winds 
as they may prevail?— The bar is liable to shift according to the summer or winter fresbel' 
or prevailing winds There is generally a shifting of the bar twice a year. In the winter 
freshes, when the tide runs strong, sometimes they carry a straighter passage out 

2059. If the sluice had not been erected, and the tide had foFl flow 10 o?12 miles onwards 
would not that current have tended to keep the harbour still clear?— With proper works to 
be erected I but when a tide conies below the two extreme points and expands, different chan- 
nels will be formed ; and where ever it expands outside the works that are carried on the 
expansion of the water lessens the force of the current. 

2060. If the volume of water was increased, and the current also increases, the entrance 
would be improved ! — Yes, by the works now carrying on to the eastward 

2061. {Ca.pt. Beaufort.) Have yon ever dredged the channel at all ?_We have no onnor 

tunity : our lunds are so limited, that we have no property to do it. ^ 

2062. Would dredging be a great advantage to you in clearing the channel?— I think it 
would. 

2063. (Mr. Hume.) (To Mr. Hicks.) What is the revenue arising at the harbour? The 

average of late years has been 1300? .. but since the South Eastern Railway has taken off a 
great deal of the trade, only about 1000?. 

2064. How is that raised ? A shilling a ton on the registered tonnage on all loaded ships 

coming into the harbour. ° r 

2065. How is that expended? — On the harbour in various ways. 

2066. On works?— Yes, for instance, erecting that eastern jetty has cost a crreat deal of 

money. ° 

h",!-Ata“S. ° f * he kS ‘ 10 Ca ” y °“ S ‘ lte t ’ recisel y the 

X 3?- , A ; d that has no "’ diminished ?— That has diminished to 1050? 

2069. (Mr. Hume.) How has that been expended ?_For the purpose of paying interestof 

money in some instances, and otherwise towards erecting this central pier and a variety of 
other works. 1 ■> 

2070. Is there any debt at present on the harbour ?— Yes. 

2071. To what amount ? — 1500?. 

2072. (Mr. Rice.) (To Mr .Manser.) Was that Act of Parliament for makmg that sluice ob- 
tained by ^resolution of the Harbour Commissioners, or was it obtained by the land-owners 
themselves? — By the Commissioners of sewers. 

frlf ^opt- Washington.) Whose money paid for the erection of it?— The land-owners. 
iWr ' ^ lce ' ) I“ ere was considerable opposition to it? — Yes. 

2075. (Capt. Beaufort ,) (To Mr. Hicks.) And of that 1300?., what are the usual expenses 
400?a year naSterj b ° at ’ ^ messen S er * suppose the standing charges are from 300?. to 

2076. So that vou have about 800?. or 900?. a year for the improvement of the harbour ? 

i\ot more than 600?. now. 

ho 20 u 77 ' fi?’ Hu ™ e: ) Jt appears from your evidence that a considerable amount of money 
nasoeenlaid out, first on one sule and then on the other, aud that no determinate plan has been 
acted upon I — Decidedly. 

2078. And it is your opinion that if there had been some superintending authority, to whom 
erence could be. made by the local Commissioners, that that would have been in some degree 
saved { — I am sure of it. 6 

attw' Rif-) Do you think, if it had been under the superintendence of the Admiralty 

.In n 6 L the sluice was made ’ that Act of Parliament would ever have been passed ? I 

° W . at . t0 sa y, about that ; 1 have my own opinion : I have heard so many opinions: 
t great engineers have been down there, and say you ought to have a sluice here when 
209n er /M Opi ' nOn haS been a £ ainst a sluice . altogether. 

Spwppq ' ■ Hume \ S ° me those engineers were employed by the Commissioners of 
2081 m t le ^ n ° t? — ^ es > and sorae b y tbe Admiralty. 

200/. a-year ° y ° U mean b y tbe Commissioners of Sewers? — Those who owned land of 

2088 5p W i? P osi tion?—' On the banks of the River Rother. 
the Act ' M , anser ^ Un . der what authority were they constituted ?— In 1830, I think, 
2084 "H 0tll:ain , ’ under which the Commissioners were appointed and are now acting. 
Commit' ° y ° U p „ now whether any portion of the harbour dues has ever been applied by the 
9 (in- 1 ° n ® rs of Sewers to embank the lands which they had ? — Not above the sluice. 

2086 n ° W the Sluice have y° u known il No. 

proved th u c °iisider those embankments and improvements below the sluice have im- 

2087 H ar u' r ’“No, I do not think they have improved or injured the 'harbour. 

acres wW a ! e , tae y S lu ^ out a large portion of tidal water ? — The water has flowed over 734 
20M (T* d ° eS n0t fl ° W n ° W ' 

inclosed' 9 Stocks.) What has been the state of the bar since these 734 acres were 

channel from ^ been vei T little difference in the state of the depth of the water, but the 
Use d to flo m 116 u b °? r baS narrowe( i considerably for want of that quantity of water that 
down. Thp V l° Ve u^ tbe harbour has narrowed considerably since the embankment has been 
these arhfi^* °‘ water ' n the guzzle or channel is nearly the same. For want of flow 
hut only keep tl^bttxT ** 1°* en0u ^ b to carr y awa y the silt that settles at a high tide. 
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2089. The width of the channel has been considerably decreased? — It has. 

2090. The flow of water has not been sufficient to carry out the silt beyond the mouth? ! 
No. 

2091. Do sailing vessels go up to Scot’s Float Sluice ? — They are all sailing vessels. 

2092. ( Capt. Beaufort.) What height are their masts ? — 70 teet is the highest. 

2093. Are they made with falling masts ? — No. 

2094. (Mr. Hume.) Would the erection of those bridges stop the navigation up t 0 that 
sluice which you have now stated ? — Entirely. 

2095. If the sluice was removed entirely, how much higher could these vessels go ?— The 
bridge would only allow them to go three miles. 

2096. Do they narrow the channel much ? — A little. 

2097. Do any barges or boats go to the westward ? — Continually. 

2098. Carrying stores or goods ? — Coals, chalk, and merchandize up and down. 

2099. How high up the stream does any boat go with coal or other articles? — ToBodiham 
Castle. 

2100. How far is that? — About 15 miles. 

2101. Then the navigation interrupted by that sluice for large vessels is continued to boats 
for 1 5 miles beyond it ? — It is. 

2102. During the time that the sluice was down, are you able to state what sized vessels 
could have gone up to that castle ? — None ; the sluice being down, would not have, permitted 
the vessels to go further than the bridge. 

2103. Supposing the bridges across the river were removed, and the sluices removed and 
the flow of the tide permitted, to what extent do you consider the navigation of vessels above 
60 or 70 tons could be carried above Scot’s Float ? — It is a delicate question to be answered, it 
having been so long shut up. There is no telling what effect the run of tide might have upon it, 

2104. Do you know what depth of water there is now with all the bridges across, and what 
boats go up to that castle? — No ; at spring tide I suppose vessels of ten feet water may go as 
far as Newenden. 

2105. Judging' from the effect by the scour of the tide when the sluice was down, 'do you 
expect that the channel throughout would be deepened if the tide was allowed to flow up?— 

It would be a natural consequence. 

2106. Have you ever any great floods down the Rother and the other three rivers flowing 
into it? — The floods are so great at times in the Rother with very heavy freshes, that barges 
can scarcely get under the bridges. 

2107. Would not these freshes, if there was no interruption to the navigation, tend gradually 
to deepen above, and also to improve the bar below ? — The sluice-keeper is as glad to get rid 
of the freshes as he can possibly be, and he opens the gates and every thing when there is a 
fresh that the land may not be flooded. There would not be more down-set than there 
is now. 

2108. (Mr. Rice.) I suppose they would run the sluice at low water? — Yes. 

2109. (Mr. Hume) You would have the benefit of the flood tide? — Yes; in keeping it j 
moving, both ebb and flood. 

2110. (Mr. Rice to Mr. Manser.) Does the plan annexed to the Act of 1833 represent what 
the harbour was before the passing of that Act? — Yes. 

2111. At that time was there a large creek in the harbour which is now inclosed by the 

embankment? — Yes. , 

2112. (To Mr. Stocks.) Do you know at all 'what was the depth of water in that creek?— 

Dry at low water. ( 

2113. (Mr. Hume.) What was it at high water formerly? — Ten or eleven feet. 

2114. (Mr. Rice.) Was that made any use of for boats, or any purpose , at that time?— 
None ; there was a dam thrown across 57 years ago to stop that channel, but at the place where , 
they had put the wall across at the lower end, it was not stopped. The upper part was 
stopped, and that turns all the water into this north channel. 

2115. That creek is now banked off and is dry land ? — Yes ; there was a number of creeks 
up and down on both sides, which is now all silted up. 

2116. (Mr. Hume) Do you consider that those creeks and the marshes that are now shut 
out, being full of water, had any effect on the bar in clearing the harbour low down?—' Th e 
effect of the channel of the harbour by the late embankment has been to narrow the sides of it 
and confine the water to a narrow compass below, so that a barge can scarcely lie alongside a 
vessel in the channel. 

2117. Are the Commission to understand that from want of current to sweep out the silt, it 
has increased on both sides until a vessel and barge can scarcely lie abreast of each other? 

They cannot. 

2118. (Chairman) (To Mr. Manser.) Whereabouts do the South Eastern Railway Com- 
pany propose to cross the harbour channel? — On the eastern side of the Fish Market. 

2119. (Mr. Rice.) How much is that below Scot's Float Sluice ? — A mile. 

2120. (Mr. Hume.) What is the distance from the town up to Scot’s Float Sluice?— About j 

a mile and a quarter. 

2121. Is it navigable all the way up ? — Yes. 

2122. For what size vessel up to the sluice? — Vessels of 80 tons go up. 

2123. Is there any jetty or harbour for landing at the sluice ? — Yes. , 

2124. What goods are landed and shipped there? — They consist principally of chalk, coa, 

and also a quantity of agricultural produce is exported. . , 7 

2125. (To Mr. Stocks.) Have you any return of the amount annually landed and shipped- 
— I have. 
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[ The Witness delivered in the following Document ] : — 

Statement of the Number of "Vessels which pass up the River leading from Rye Harbour to Scot’s 
Float Sluice, above where the projected Railways are proposed to cross the River in each Year, on 



an average of Five Years 

Coal-laden vessels, averaging from 10 to 100 tons 12 

Chalk vessels to Mr. Smith’s kilns 32 

Vessels with rags or shoddy, and small vessels to Pollard’s Wharf . 10 

Vessels that lay out chalk below Pollard’s Wharf, about ... 60 



Independent of which there have been about 20 vessels with stone and cement within the last three 
years. 

2126. What is the width of the river at the spot where they propose, to pass? — 102 feet at 
low water. 

2127. At high water, at a common spring tide, what is the width ? — About 250 feet. 

2128. Do the banks overflow so far as 70 feet on each side? — From low water mark. 

2129. (Mr. Rice.) Is there an embankment of the land there ? — There is an embankment 
on both sides. 

2130. What is the distance between the land embankments ? — About 250 feet. 

2131. At high water spring tide, how near to the top of the banks does the water flow there? 
From 18 inches to 2 feet. 

2132. (Mr. Hume.) What is the height of the embankment above the level of the land ? — 

In some places 4 feet, and in others 5 feet. 

2133. If there was no embankment there, the whole of that land would be covered 3 or 4 
feet deep with water during high water spring tides ? — Yes. 

2134. (To Mr. Hicks.) Can you state from an examination of the plans what would be the 
height of the bridge above the embankment to which you have now stated the water comes 
sometimes within 18 inches? — The Brighton Railway Company and the South Eastern Rail- 
way Company propose to cross within 36 feet of each other. The level of the Brighton is 
1 foot under the top of tne banks under the flow of high water, and the other is about 6 feet 
above. 

2135. (To Mr. Manser.) Have you seen a section, and can you give a correct, opinion at 
what height, it is intend to cross the stream? — In the Brighton line the section shows a 
distance of only 4 feet 6 inches from the bottom of the intended bridge to the surface of the 
water at high spring tide. The South-Eastern shows a distance of 12 feet 6 inches between 
the bottom of their intended bridge and the surface of the water at high water. 

2136. What span do they intend to cross it with, one arch ? — I have not seen any drawing 
or specification of the intended bridge. 

2137. You do not know whether any pier is to be placed in the middle, or whether it is to 
be a swing or a single arch ? — 1 do not. 

2138. ( Chairman.) What effect will either of lliese bridges have on the navigation? — In 

whatever way the bridge is built it. will be most injurious to the navigation. If it be what is 
termed an open bridge, on piles, it will stop the passage of all rigged vessels up to Scot’s 
Float Sluice. If it be a swing bridge (owing to the nature of the channel, for I believe there 
are nearly 30 feet of silt above the bed of the present channel) the works to support it must be 
of that massive character, and the greater part of them in the middle of the channel, and must 
of necessity obstruct the flow of water. . 

2139. (Mr. Rice.) Looking to the importance of the flow of water and rigged vessels going 
to the sluice, which do you think would be the greatest detriment to the harbour, making a 
swing bridge with piers in the centre, and a much narrower channel, or an open bridge, which 
would not so much obstruct the navigation? — I am decidedly of opinion, the swing bridge would 
be the greatest injury. 

2140. (Capt. Washington .) Can you point out where the railroad might cross without 
damage to the navigation ? — On the north-eastern side of Scot’s Float Sluice, without any 
injury. 

2141. (Mr. Hume.) Supposing that sluice to remain ?— Yes; I believe they might even 
cross Scot’s Float Sluice itself, with a very trifling alteration. 

2142. Are there any quarries in any part of the country on the banks of the Rother, to the 
westward of where the sluice is now ? — I do not know. 

2143. What probable chance is there of any great intercourse taking place up that river, 
if the navigation was improved ? — I do not know of any increase. 

2144. If the navigation was improved up to the 10 miles, would it afford any great facility 

to the agricultural produce? — No ; I think it would not, because they have a.t present as much 
channel, and as much water, as they want for getting up barges of the description that usually 
navigate that channel. . . „ . , 

2145. Are these barges loaded and unloaded from vessels below the sluice . J-CSj Wlt ^ 
reference to a swing bridge at the point they propose to cross the channel, (and I am borne out 
in my statement, by the opinion of the pilots, and nautical men in the habit of navigating that 
channel,) it would be almost impossible to get the vessels through. It would be difficult to 
direct the course of the vessel, in consequence of a very extraordinary set of tide, at a place 
called Fish Market, which is only a few vards to the westward, where they propose to cross the 
channel. The set of tide is so strong now, that vessels are driven from their moorings, and are 
carried down below the point where they propose to erect, the bridge. 

2146. What is the rapidity of the current? — From four to five miles an hour at the first 
flow and when they have got ten feet water in the channel it increases to six. or seven. 

2147. If a bridge is thrown across at all, not to interfere with the navi gat ion ,^must it go 



Ir. Charles Hicks 
and Others. 

June 11, 1845. 
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Mr. Chart is Hicte from bank to bank, the river being 250 feet in width, and whatever heivht u 

and Others. f or the vessels? — I shonld say at least 80 feet would be required in height gb * b * re 1 ulr «<l 

ead^sid'e.^b 8 * * S ^ State the banlis 011 eac ^ s ' de ? The banks are\b'out 10 feethighon 

2149. Consequently, to give height to any vessel with masts, an embankment tn a 

able height must be raised? — Yes. ment to a con sxder- 

2150. At what distance from Rye, in a direct line, is the place where they could ■ , 

out interfering with the present navigation ? — About a mile and a half. " Cr0SS wttk ' 

1 , if " You ha ’ e stated that vessels with masts could not pass if that bridge was ere, i 
could barges such as go up to Bodiham Castle, to bring down the agricultural produce i 

I believe they would have very great difflculty in passing until half-tide, and evL fo™ I W 
they would not pass, I have seen a barge carried down with tile tide at flood and su'd!* 
barge coming -up at thesame time, the current running in opposite directions- md 

SEZSSSr *. ° PP0Si,e “=• <*"*«“ ‘ he *» P a « -S boated 

|{S- ?J eS, „ hata “ e from projecting points on either side ? — It arises from the eddies 
r««? tI®* ^ D °J°. u . k now the tact that this bridge will narrow the channel ta ti,„ 
d «y m ’ght erect bridges without narrowing the channel — open bridges. t a ' 

.IpVrtl “ueptas tc lugged vessels, if they did not narrow the channel ft all would tb™ 
affect the passage o barges?— Yes. If the current set in a straight forward direction thrm l 
the „7*'. ole “ f “>■« ot the bridge, there would be no dilSculty in passing a barge tbmlf 
-155, Supposing there were an arch and no piers, and the channel not narrowef ThJ, > 
would not affect the current at all. U * 1 hen * 

dismnt SrSittak ts g 250 S“ 0t C °" t “' “ « ° f th “ 33 Ml * £ 

fo. 2 ,i 57 i (Mr f Su Pp osi "S the y g ave a side opening that would give as great a facilitv 
for the flow of water up there, as far as the flow of water goes, would the erectn “of , , 7 

fhev S mn?b' “ - The . fl ° W , 0f "' ate bu much obsttSctei b7«hc cen™ b. ™! 
rt Zl ■ b ° f “ “T abaracter ■ and I also think they would not he able to gel tWo 
If do 0 ** 63 ”? “ ° f n T°“ nd s,ate ° f t,,e Without filling in of eachdde 

Sad'/asd left ' Way Wl “ be °°“ d t0 33 M — 'buy ha! a wLTw^f 

T?*k y ou any means of knowing what the foundation at that part is?. 

SO fat E bid'. 1 " m0r C °“ S,StS ° f a ‘ larial “*-■ '» 'ba -« o/a. 1« 

91 ' S’",?” 5 f hat , ascertained ?-By the harbour master. 

H° w far have you probed it?— About eight feet. 

21fiS T > y ° U ft f, d m “ Ch di(fic “ 1, y in going down eight feet?— No. 

Ufa' I , S , 0f i b ° g F f 1 01 ' wha t?— It came up muddy. 
oJS' t *“1 below the low-water mark?— Eva. with low-water mark 

Platform of foe tWeliiS^fc-l £mS ?-N “ r ** ^ 1 WaS S0Undi " g f ° r 

pole on ifafd^g K ‘u^dX^ ^ *«■ - barge people parting their 
SIRS SIT *" d ° f , those Nations ?-I found the platform of it. 
about a foot andth the°^d7° W ? ~~ About ,hre<i feet from th c surface of the water; 

pos 2 ed 6 Wd I ee77to W cm^,L7^ S • ‘7 U the P la “. « far as I can understand, the pm- 
bo very injurious and daf getons ° f ““ nIer bey °° d * Ve ‘'- V ^ distaMe 

ascertaWim' I? ”' during your residence at Rye, had any opportunity of 
alluvial soil. IOn m t ^ at nei ghbourhood below the surface? — I have; it is 

lira! N„™g?7N 0 ! 7 Loo!e aUuvial soi1 ' !and ' a “ d mud - 

2174 fM. r B S Ch “ “ y case? - 1 “uuer found any beach. 

Ey ! j ”'*• ri^f^onofK 1 ™^) f°n Sd “ d WeS ‘ Wari ° f 

advantages that wre derived wVen r &e a ^ ?—Ab ° Ut a .‘5 uarter of a mile - In speaking of the 

that the harbour was giefrty Si’ 1 fe 1 l" aS . St . at , e f, b y me that I did not conceive 
I wish to be elearlv liiulp.-tnri^^'A^.u i^ r ‘ ® toc ' cs ^ as stated there was water up and down, 
but that the tw ° ,t0m f “ le ° hmael there was little difference, 

that aave the water hi th P hark . . ^^J emain . ec * “P country continued to run down, and 
2176 (Cant Wathinnfn ^ n** ’ !t n0t ^ lve ^ on t * le l eve l °n the bottom of the channel. 

i. did, ifTtoVzzLZ rjjfssr a? T scoar out fri of the cbaanel , ? i 

the great reservoirs in the country. 7 ' “ * Th water was caused b y lts comul ? out of 

the town at low wateTrorin'e? Conceraed5 tbe practical effect was that you had water up to 
running down, and theSfore'it left Tor°°fo7 011 ar ° “ d ‘ 7 banky - T b« water was continually 
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2178. (Mr. Hume.') At present have you any run of water past the town of Rye at all times? 
-—Yes. 

2 1 79. What depth ? — Some places not more than six or eight inches, and there are in some 
two feet. 

0180. Does the current continue running until the flood comes in? — Decidedly. 

2181 . (To Mr. Stocks.) After the sluice had been opened for two years, what quantity of 
water used to flow at ebb past the town of Rye, as compared with the present? — 1 believe from 
the time the sluice first gave way it was rebuilt in two years. During that time the drain of 
water from the country would bring barges down light with the ebb tide at low water. 

2182. Are the Commission to understand that from the sluice down to the harbour’s mouth 
barges drawing 2 feet water could then go out at low-water ? — Yes. 

2183- At present no barge can go ? — They are catching the ground every little way with 
banks. i , . 

2184. In fact, do they go now? — It depends greatly upon whether there is a run in the 
country, and whether much fresh comes down. 

2185. If there is no ebb can they come down? — They cannot. 

2186. ( Capt. Washington.) What is the rise of tide at the town of Rye at spring tide? — 
Fourteen feet. 

2187. What is it at the bar ? — It is from 22 to 24 feet in the bay. 

2188. (Mr. Rice to Mr. Hicks.) Are you largely engaged in the coal business at Rye? — 
Yes. 

2189. Do you send a great quantity of coal in barges up the river above Scot’s Float 
Sluice? — Yes. 

2190. Where do you unload your vessels and put the coals into barges? — At Stag’s Hole. 

2191. Is that below the place where the proposed bridge is to be? — A great way below. 

2192. Might you not, if you thought proper, unload your vessels at Scot’s Float Sluice ? 
-Yes. 

2193. But you do not think it necessary to avail yourself of that advantage, and you unload 
them at the town ? — Yes. 

2194. A great many vessels go up loaded with chalk? — Yes. 

2195. Are they mast vessels? — Yes. 

2196. And they unload at Scot’s Float Sluice? — Yes. 

2197. What would be the difference of expense to these parties who now unload at Scot’s 
Float Sluice if they were obliged to put their chalk and coals into barges below the present 
proposed bridge? — The expense to the chalk would be small comparatively, only there would 
be great inconvenience from want of room to lay it. The coal would cost one shilling a ton 
more at least. 

2198. (Mr. Hume.) If the sluice was removed the vessels would go higher up? — I have no 
doubt they would. 

2199. Have you any means of ascertaining the quantity of goods carried through the sluice 
up the country ? — I have. 

2200. What is your duty as Admiralty Commissioner ; how are you appointed, and what 
have you to do? — I will answer that question by reading the following letter. 

“ Sir, “ Admiralty , Will July, 1833. 



Mr. Charles Hicks , 
and Others, 

June 11, 1845. 



“ I am commanded by my Lords Commissioners of the Admiralty to acquaint you that it is their 
Lordships’ wish to name you a Commissioner for Rye Harbour, under the provisions of an Act of 
Parliament passed in the present Session, entitled ‘ An Act to alter and amend the Powers of several 
Acts passing relating to the Harbour of Rye, in the County of Sussex, and for granting further powers 
for improving and completing the said Harbour, and the Navigation thereof.’ And I am to request 
that you will communicate to me for my Lords’ information any thing which may concern the 
Admiralty. 

“ I am, Sir, 

“ Your very humble obedient Servant, 

“ Charles Hicks, Esq., Rye." “ John Barrow. 

2201. You were appointed in 1833 ? — Yes. 

2202. Have you acted since then ? — I have. 

2203. The difference of opinion which you express, between you and the other Commis- 
sioners, was expressed by you as the Admiralty Commissioner ? — Yes. 

2204. Did you make any representation at that time to the Admiralty of the difference of 
opinion, and the alteration that was going on ? — I did. 

2205. In reports? — Yes. 

2206. Were these representations attended to ? — I never had any answer from them. I wrote 
once to be instructed in my duty, to which I never had an answer. 

2207. Are there any other Admiralty Commissioners authorized by that bill ? No. 

2208. Does the Bill authorize only one? — Only one. 

2209. If there had been a majority of Admiralty Commissioners, would matters have gone 
on as they have done in that harbour ? — Not if they had been of my opinion. 

2210. Your Act of Parliament would have prevented building up first west, and then east, 
and then west and then east piers? — Yes. 

2211. You would have had some definite plan to go upon?-— Certainly. 

2212. (Capt. Washington.) I see an embankment across a piece of water called the Nook or 
Greedy Gut, to the westward of the hai’bour ; when and by whom was that made . In 1839 
hv Mr. Shadwell. 

2213. What authority had he to make such an embankment? — He had no authority. 

J P 2 
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and Others. 



was a man of large property living at 



2214. (Mr. Hume.) Who was Mr. Shadwell ? — He 
Hastings. 

June 11 , 1845 . 22}£- Had he property there ? — He purchased that property. 

2216. Is it under high water mark ? — Yes. 

2217. ( Capt. Washington.) Does the tide flow up beyond that ? Yes 

2218. What distance ? to a mile and a half ?— He has made two wharfs and it i, m« .l 

a mile. The water rose at the bank three feet at high water. ’ more ^ an 

2219. Over what extent? — From 200 to 300 acres. 

2220. Did that water, then, amounting to upwards oflO million cubic feet, or 300 OOft . 

scour over your bar at all spring tides?— There was a great flow of water all the wav , 
and a great many patches ot land were filled by the water. y roun ^> 

If] • *'l e scour Ir at ever y ebb tide ’-There was a great run of water out. 

— No ' ™ M B ' Ch ' D ° y ° U k “ C " V “° d "' What autlwrl,y lbat water ' ,as embanked out? 

2223. (Mr Ha me.) Did you report it to tha Rye Harbour Commissioners ’—No • tlm. ; 
Camber Castle situate on the banks, and it was stated that when that castle was built you Z,U 
throw a biscuit from the shore to the castle ; Mr. Cubitt and I therefore went over aJd jt°? 
pears according to our calculation, that the ■ fulls ’ or ridges of shingle advanced at the 
on ® in eve, 7 19 years, from the time the castle was built. te of 

-224 (On*. Washington.) Did you report to the Admiralty Commissioners this encroach 
mrnit o„ the harbour ?-I did not report it to the Admiral./; but I pointed h oSTmT 
ooox b T 1 ^ USe r I r Undei ' St0od 11 was be y ond th ® jurisdiction of the harbour, 
it, ( To Mr- Manser.) Do you recollect the people collecting at Rve and 

the neighbourhood to destroy Scot’s Float Sluice ?— Yes. * 8 y ’ d 

2226. What year was that? — 1830. 

• f tate ‘jw circumstances connected with it ’—Proceedings in Chancery were 

i““ u,ed by the , late Mr. Cartels, tue Member, in which suit a Mr. Clarke was defendant 
Scot??? ° f tha ‘.f rat ' ,he C ° uH of Chancery directed an issue to be tried as to whether 
Scot s Float Sluice, as then erected, was or was not a nuisance to the navigation. That issue 
was mod in the county of Surrey, m order that a disinterested jury might be had; and that 
tin/ f0Un<1 tbat , Sco f 5 F SlmM > “ tll!;u erected, was a nuisance ; but that, if certain altera. 
Sier v e r de ’ v T°« ld b - e a nu,sa,lca - A de d'ee was made in accordance with the 
]™l „1 / V “ ly ’ b .“ at f atlons were a °‘ made. Then the Commissioners of Sewer, 
fce Coir '“ ,he ^peeamblo of their Bdl, they set out that the alterations which 

2 ?eraZo. V h , ad ,0 ba “ ade found be unnecessary, but that other 

the? A c? H h be made greater advantage. Those alterations were made, and theyvot 
sl,?e. A 1 f Parl,amont le g all2 '"g the erection of that sluice with those alterations, and the 
wa, thrS " 7£"rP W,t l T1 > 8 ™ a “" wby th0 sluic »' r “ s l ja « ia “y pnllni *>» 

^Silled h d ° f h “ C °“ ° f Ch “ lc<!r y had “ ot >*•” fulfilled within the time therein 
2228. What year was that? — 1830. 

mISy. What meailS Wer ® takeQ t0 prevent il bein S destroyed?— By calling in the aid of the 
a week!’ H ° W l0 ” 8 did th ° militar y remain there to protect it?— As near as I can judge, about 
the^^ubjecT?— Yes re P resentat ‘ 0H raade at that time to the Admiralty or to the Government on 
2232. By whom ?— By the town of Rye. 

T a ltv- 3 ;,3°j! l i 0 m J aS l h u a PP licatio “ made?— There was an application made to the Admi- 
t>„ ili'imnni j 6 im . e a PP b cation was made, the Commissioners of Sewers were before 

9904 p’ endea T^ t0 get an Act of Par,ia ment to authorize the rebuilding of the sluice. 

7 rll nni w ^ T?™ * of that representation from the archives of the town of Rye?- 
f 0 u°d know tha t there is any copy; I think among the Admiralty archives it would be 

were ^lio wecfTo representation on the part of Rye, the Commissioners of Sewers 

which the jury hid /limed aW wllhoi “ out *ose improvement. 

made °" * e p”* ° f tiM ******* ° rRye 

S! o X 8 A “ °f Priinment you think, settled that’— Yes. 
hour" CoTumissinnor'c ° - ^ anser ') When those embankments were enclosed, did the Har- 

the *“*• 

10 *' a " aC '' e flxe<1 > and lh “ 

— ifta'. ?! e rP ans<i «f making the embankment partly defrayed by the harbour dues! 

The harbour dues remtinrf nntouAed ° °” Commi5sio ““- S recai '" id f “ »>n.pensation. 

the^whole'ofit ^smne^orthon of h was left^ 1 ^ ^ *» ^ 

»f that? .It was invested on mortgage. 

Trustees wewfe. Wa f w 9 tm: \ Are , *0 Commission to undeistand that the Rye Harbour 
endosedZ??r„T 7 ^ Part ' e! r t0 tll ° f 1 ’ 8 ' 1 ' 0 ' 1 ° rthis o»bankment, which you hale admitted, 
dosed upwaids of 700 acres of mai-sh, covered to the depth of three feet at spring tides, 
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thereby excluding above 30,000,000 of cubic feet, or 870,000 tons of water, and losing its scour 
on each spring tide ?— Yes. 

2244. (Mr. Rice.) A part of that arrangement was to receive compensation at so much per 
acre ? — 'Yes. 

2245. (Mr. Hume.) Were any of those Commissioners proprietors of the adjoining land? — 
Three of them. 

2246. All influential proprietors in the neighbourhood? — Yes. 

[ The Witness withdrew .] 

Adjourned till Friday next, at one o’clock. 



Friday , June 13 th, 1845. 

Present : — 

Rear-Admiral BOWLES, C.B., in the Chair. 

Mr. Hume, M.P. I Mr. Godson, M.P. 

Mr. Rice, M.P. Captain Washington, R.N. 

Captain Beaufort, R.N. | 

Mr. James Walker, C.E., sworn and examined. 

2247. (Chairman.) There has been referred to this Commission by the Admiralty for our 
opinion, the question of the proposed bridge of the Glasgow Junction Railway over the Clyde, 
and to report as to the site and dimensions ; will you be so good, as to state its site and dimen- 
sions?— They would be better stated by the engineer to the Bill. But I am enabled to say that 
it is proposed to erect two piers, each about 15 feet wide, in the Clyde, and to carry a single 
line of rails upon them ; the distance from the present Glasgow Bridge to the face of the new 
pier being 47 feet, and the breadth of the bridge 16 feet. 

2248. What is your opinion as to the general effect of the proposed bridge on the navigation 
of the river? — The principal effect is taking about 60 feet from the present harbour, the height 
being such that the mast or funnel of a steamer cannot get under it, but which the stem of a 
steamer may get under. The height of the middle arch is from 30 to 35 feet above high 
water, and the spring of the arch will be about 22 feet above high water. A little way above 
the proposed bridge is the Glasgow Bridge which has six piers, the average of which is 8 feet 
6 inches, therefore the present piers take up 51 feet, and the proposed bridge will take up 30 
feet of the water-way; but the piers being 15 feet, and opposite to piers which are 9 feet, form 
at that point a greater obst ruction than one of the 9 feet piers. 

2249. (Mr. Hume.) What portion of the shipping trade is carried on above the proposed 
bridge ? — It has been given in evidence that the steamers at present come close up to the bridge, 
and that these piers will be an obstruction to their lying so near to the bridge as they now do, 
and also to their turning. I have no doubt that is the case, at the same time I must freely 
confess, that although taking off that piece of the river diminishes the length of the harbour of 
Glasgow, if it were a very important object to cross the river by such a bridge, which I do 
not think it is, the harbour interest perhaps ought to give way to the land interest. 

2250. (Chairman.) Are you aware of any way in which this inconvenience may be avoided 
altogether? — Yes ; I suggested to the Committee that the inconvenience may be avoided by 
not crossing the river at all, nor (which is certainly in my opinion the greater evil) going 
through the city and through the very best part of Glasgow, and under it, by leaving the 
Glasgow and Ayr Railway, before entering the town. The difference of distance is two miles 
and a half, but the resistance is not in that proportion, because the difference of level between 
the point of starting and the summit, are in both cases 151 feet, and the gravity up and down 
has more to do with it than the horizontal resistance or friction. 

2251. (Mr. Hume.) Where then would you propose to cross the river, to get to the point in 
the north? — A quarter of a mile above Ruthcrglcn Bridge. 

2252. Is any navigation extended beyond that point? — No, only for boats; and the lift of 
tide there is very trifling indeed, perhaps not a foot. 

2253. Consequently if other impediments in the river below were removed the new line 
would not at all prevent the improvement? — -No. 

2254. (Chairman.) Are you aware of any intention of taking away the new Glasgow Bridge 
for the purpose of improving the navigation of the Clyde, and of enabling vessels to come higher 
up the river ? — I never heard of it till this instant. 

2255. Do you think it would effect it? — It is practicable, but I do not think it at all ex- 
pedient The space between the present Glasgow Bridge and the Stockwell Street. Bridge 
is being formed (which complies with a report I made many years since) into a basin or 

go'" ^° r r * Ver ^ oats ar| d small craft which come under the bridge. 

2‘_56. (Mr. Hume.) For extending the harbour accommodation for small vessels and leaving 
below that bridge the larger? — Just so. I do not consider that the two piers, in preventing the 
tide getting up into the country are of much, or indeed any consequence ; in preventing the land 
uoods getting off their obstructing the fair current would have more effect, but this also would 
be small. 

2257. Would not these two piers, by comin°- opposite the piers of the bridge above, be to a 
certain extent, an impediment to the flow of the tide ? — Practically they would not, the velocity 
of the tide being small. " 

[ The Witness unthdretp.] 



Mr. Charles Hicks 
and Others. 

June 11 , 1845. 



Mr. James Walker. 
June 13, 1845. 
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MO MINUTES of EVIDENCE taken before the COMMISSION ER S 

Mr. John Miller, Civil Engineer, sworn and examined. 

Sro <£ ,,airman -) X°" “-“'engineer to the Glasgow Junction Railway CompanvI-V 
i^oy. Have you a plan relating to the proposed railway passing through thl * l6 ‘ 
Glasgow and over the Clyde?— I produce the Parliamentary plan of the whole scheme Ju Tn - of 
tire crossing of the Clyde, both in lino and elevation. sh “«g 

2260. Whereabouts is it proposed to cross f— Below, or to the west of the new fil, 
railway “ 67 f “ l bet "' lie,1 llle west side of that bl ' id ge and the centre of the 
. i^ ow “any pi era do yon propose ? Two piers in the river, and each pier is nr™.- I 

tljlS taHia The height of the arches is 36 feet 6 inches over what weVveSr 

the high water. I have been led to understand we have stated the high water three feet 1^ 
h,gh. If so, the height would be 39 feet 6 inches above high water, bit the high wato £ 
I have assumed being in a river the high water is not very permanent in its miner t u 
taken in 33 feet 6 inches in the cowl of &e arch. 1 g> 1 haTe 

2262. (M. Sums.) What will be the height at the spring ?— The way in which it h „„ 
posed to place the piers is, that they should expand with three arches, having a wharf on m' 

arch ° r n fcr • a ji harf ? n bo1 ? sltie . S ' ^ nder ,he centrc - or "early under the centering, of each side 
arch. The middle arch stands entirely in the water. The two side arches are partly over fc 
1Va oo«o ln i Tartly over the wharf. The rise of the arch is 14 feet. 1 1 ™ 

of S Lr k 430 feef^ Wa ' er ' Way fn>m ^ ‘° 4 “ y ? ~ Tbe dear ,Tate ™y at ">« P* 
2264. You propose to take off by the two piers 30 feet from the water-way ? — Yes ■ i a tin 
occumed by three piers, and placing these piers immediately in the line of the piers (which J 
9 Hr i exist . m g b " d g e - Tfe existing bridge, I think, has six piers, running hem 8 ft 
9 oi 10 feet averaging, I believe, about 8 feet 6 inches. This scheme is proposed to place 

h were,' of The existing p°em P' 8 ”’ lll °“ gh Wid “- P ' ac ' d in the ““T™ “ f a, 

thfm 6 fh7fte a t?^2 reCl ^' lll ' re W0UH b ° ,W ° Parallel bridges, with a distance between 

J^ 66 ' '^° nld DOt *, he S' lr0ad “ that C1SS interfa a w!lh all homes and carriages, and ever,, 
br dve P Tf ? S ° "T “ 18 e ley a led ; our bridge stands about 20 feet above the present 
“ S *' ( “ “ a cast-iron bridge, and it is proposed to put up an iron railing on each side, and 
LVoW^Tb^sS'r^mi" 1 ' 66 "'^ WhiCh along the* bridge wouldn.1 

?lno ■ ly 1 " 1 * ilnd of P ier do y°“ intend 10 make ? — A stone pier. 

££q " a,e y°“ '‘-led the foundation ?— Yes ; it is sand to a great depth. 
nilesT thi,k yaa hnow how deep the foimdation of the bridge next to it was carried !_Tke 
founded t o " e r ‘a 2 15 feet ' Tlm P 1 ' 888 "' brid S a . wEich was built by Mr. Telford is 

0070 mu sand, and it is proposed to follow the same plan. 

of sanrl i_Thf ITt-m 6 ’ S' 8 "' “u d ‘ffl |! “l t y 1“ deepening the river in that part, if it is simply 
the present, bridge^ * ° U ^ 1S ’ l ^ at ^ ll Were dee P eaed beyond what it now is, it would aflect 

■enMwL!?? y °a l L int f o d to put ‘ be P ie '' 8 immediately below or in tile same depth as the pie- 
in consent. A f b r thB sam e depth ; so that any deepening of the river that could be effected 
lora’ff, *e present bridge, could be done, supposing our bridge was erected. 
soastoarW “7 P y *? r : Bald - far deepening the river considerably upwards, 

untostafd f«r M S pu a larger description than now go through the bridge ? — I have not. I 
the bridvp Thni 1 * ^If dier ’ tbat tbe extreme depth proposed there is ] 6 feet, which is below 
the brirlfp’wp r.. „ e P^ ca ” no . t be made above there, in consequence of the other bridge; but 

contemXtrbvT Se “ ad S of the nver bei "S deepened to the fullest extent Mr. Walker 
^"templates by the present bridge. 

alove^— Thl a !l/ S t d * stance between the bridge adjoining yours and the next stone bridge 

500 yards. d * between the Glasgow Bridge and the Stockwell-street Bridge is about 

those^brid^s^' W° U M ^bere he any difficulty in carrying the railway above all 

Iwe tie ^ ^ denSG ? arfc of the immediately comeson 

npfbovn Sop She tovm *"** il aboV8 ^ tow “ '-T 118 “S'" 6° 

ans™inwS d »Si b V hS y- ifflCUby? r Tbe difficully <* » g«t increase of line, and act 
longer bv ahnnt " - 1 ° raakin ? u a thorough line. The new line would require to be made 
the obiectiot to if J a 5 ca r d *ng to the scheme Mr. Walker has proposed] but that is not 
breaks it un mnj i l* 3 °- J ectl0n J Mhat it takes the whole traffic round from Giasgow, and 
our three ^ ^ n ° P u,3 ^ c advantage whatever. Allow me to add, 

Ze:^:;;ToL7 ieeo,S20reet; ^ - **■. «»<*— 

bsight ° f the soffit ° f ,ha p rcsent Glass " 

pieSof f e f What is the proposed span of the centre arch?— 180 feet; two 

pieu ot dU feet, and a side arch of 150 feet. 

[ The Witness withdrew .] 

Adjourned to Wednesday next, at One o’clock. 
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appointed to inquire into the STATE of TIDAL HARBOURS. 



Ill 



Friday, June 2 7th, 1845. 

Present : — 

Rear-Admiral BOWLES, C.B., in the Chair. 

Captain Sir G. Bremer, K.C.B. I Mr. Rice, M.P. 

Mr. Hume, M.P. I Captain Washington, R.N. 

Mr. Godson, M.P. 

Capt. Edward Holland, R.N., sworn and examined. 

2279. (Chairman.) You are a Commander in the Navy, and reside near Truro ? — Yes. 

2280. How long have you been in the Navy ? — Since the beginning of the year 1814. 

2281. Are you well acquainted with the harbour of Falmouth? — I am well acquainted with 

the inner harbour. 

2282. Will you state whether within your knowledge any changes have taken place in the 
state of that portion of the harbour with which you are acquainted ? — I should say there are 
none of that particular portion of it, except where quays or wharfs have recently 'been built. 
One or two wharfs have been built. A wharf belonging to the tan-yard at the upper end of 
the creek, arid a small wharf near Glasson’s quay. 

2283. Are you aware of any decrease or increase? — Not of my own knowledge. I am 
aware that a very large quantity of sediment is brought down from the mining districts into 
Falmouth Harbour. 

2284. (Capt. Washington .) Will you state whether any change is taking place in any of 
the creeks or branches of Falmouth Harbour? — A change is taking place in Restronguet 
Creek, owing to the drainage from the mines. 

2285. (Chairman.) Where do you apprehend that drainage deposits itself? — Chiefly off 
Milor Point, where the water is decreasing. I do not know that so much from my own know- 
ledge as from having conversed with one of the best and oldest pilots there. 

2286. (Mr. Hume.) Who has the charge of Falmouth Harbour ; under whose authority is it? 
—The corporation of Penryn claim authority in right of being lessees of the Bishop of Exeter ; 
they exercise jurisdiction over one portion of Penryn Creek ; the corporation of Falmouth 
again exercise jurisdiction over another portion. 

2287. How far is the River Fal navigable from Restronguet point? — To Truro. 

2288. Who has the charge of that navigation from Truro downwards ? — The corporation of 
Truro claim a portion of it; the corporation of Falmouth exercise jurisdiction over another 
portion ; and tne coiporation of Penryn over another portion. 

2289. (Mr. Godson.) Do they claim that under Act of Parliament, or under Charter ? — 
I believe by prescriptive right. I have in my possession an Act of the 22nd and 23rd Charles 
II •> (a.d. 1670,) for building a church, in which reference is made to power given to the pro- 
prietors (o erect gates, and carry them as far out as they please. 

2290. (Capt. Washington.) Is there a harbour-master at Falmouth? — No. 

2291. (Mr. Hume.) Js there any officer having charge of the general navigation of the 
harbour of Falmouth ? — None. 

2292. (Mr. Godson.) Are you now before Parliament to obtain any Act of Parliament 
respecting the water at Falmouth? — Respecting a portion of it; we limit our control within 
certain limits. 

2293. What Act of Parliament is it you are seeking? — For the improvement of Falmouth 
Harbour. 

2294. Will you state shortly what are the improvements you intend or wish to make under 
that Act of Parliament? — To construct a floating harbour in Penryn Creek. 

2295. (Mr. Hume.) How high does the tide flow above the place where you propose to 
erect a dock? — Nearly a mile, I think. 

2296. Is it navigable from there upwards now to Penryn? — ’Yes. 

1 8f ' What sized vessels, and of what draft of water proceed to Penryn? — Vessels drawing 
oot water at s P r >ng tides, can come up to the town quay. 

--98. Will the navigation up to that length, therefore, be stopped during the time sluices 

are opened?— Yes. 8 

, ^9. ^ ra t e does the current flow at that spot at present? — Near low water ; when 
9wf r ^ th e shoal banks the water runs out pretty quickly. 

Ihrraation of that embankment across stop the influx of the tide ? — It will, 
v, v Ma y not *hat want scour injure the depth below? — No, it will improve it very 
ruucn, because we have a very great back water. If I were asked the question what would be 
e best mode of keeping the inner harbour clear, supposing it did silt up, I should say I 
would construct this embankment, and by that means have the back water to let out at low 
water. J 



2302. Have you ever seen the operation of the sluice back water being applied to clear out ? 
Cornwll SGen ° ne at Ha y le ' a sma H hut thriving port in St Ives’ Bay, on the north coast of 



Have you seen that at Shoreham?— No. 

di fli ^ le ^° U avvare riiat every back water, when let out, causes a hole, and almost imme- 
ately loses the strength of sweeping off any of the deposit?— I am aware that is so if you do 
^ a Pron; but if you carry out an apron it will not do so. 

- uo. lo what extent and in what form would you carrv out the apron? — I think I should 

carry it out nearly upon a level. * “ 



Capt. JS. Holland, 
R.N. 

June 27, 1845. 
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1 12 MINUTES of EVIDENCE taken before the COMMISSIONERS 

2306. To what distance? — That is an engineering question ; but I think I should can- 't 

about 1 50 feet. II °ut 

2307. Have you ever seen the hack water formed at Dover? — No. 

2308. Have you heard that that has failed to have any effect? — I have heard that if h 

answered fully. 33 not 

2309. Has any instance come to your knowledge where a backwater of that sort has h 1 

effect in clearing the channel ? — Yes. act any 

2310. What case ? — In the case of Hayle it has deepened the channel six or eight feet 
maintains it at that depth. Two Companies have taken the control of that. Harbour' ^ 
themselves, and they have improved it vastly, without reference to the Admiralty or any other 

2311. What Companies do you allude to?— One is the Copper House Company I d onrit 

remember the name of the other Company. J ’ 0 

2312. Are you aware whether they have acted under any Act of Parliament, or with th 
sanction of the proprietors of the soil ? — With the sanction of the proprietors of the soil. 6 

2313. What sized vessels are admitted into Hayle ? — Vessels of 200 tons can go in now 

2314. A dock has been made into which they are admitted?— No ; merely by the effect 0 f 
sluicing they have deepened the channel. There is no floating dock. 

2315. Is it your opinion that by blocking up the river in Falmouth inuer harbour, and 
making a floating dock, the channel will be deepened better than by admitting the regular flow 
of flood and ebb ? — I think we shall be able to maintain the depth of water just as well as it 
is now maintained. 

2316. In what, way do you propose to maintain the channel to its present depth?— Bv 
sluicing. Mr. Rendell’s report of the 6th December, 1S44, states what is. proposed to be 



2317. To what distance does he propose to deepen the channel beyond the sluice mouth?— 
About a quarter of a mile. 

2318. Has that Act been passed, or is it in Parliament ?— It is now in the House of 
Lords. 

2319. Has any application been made to the Admiralty for permission to do that? Yes 

we have their consent. 

2320. Has the consent of the town of Penryn been given to bloek up the navigation by these 1 

docks ? — I should say their consent has not been given as a corporate body ; but°the merchants 
and a large majority have consented. We have a petition to the Admiralty, signed by 476 of i 
the people in Penryn. which includes, I believe, all the adult population. ’ ° ’ 

2321. You are of opinion that the upper part will not fill up? — Yes. 

2322. What is the nature of the soil in the channel from Penryn to the dock ? — Mud. 

2323. Will the space from the docks to Penryn be kept full of water ? — Yes, always. 

2324. Will it not silt up? — I think not. 

2325. (Capt. Washington.') Does not all the refuse of the town of Penryn drain into it, as 
well as the drainage of two small streams? — That is very trifling. 

2326. What depth of water is there now up to Penryn ?— 13 feet at spring tides at the Town 

Quay. D 

2327. Is it not dry at half tide? — Yes. 

2328. (Chairman.) What is the rise and fall? — 18 feet on an average. 

2329. (Mr. Hume.) Then that flow and ebb will be prevented if the space is always to be 
kept full? — Yes. 

• 23 ?°' T f n wh . a . t wa y wil1 y° m sluice in t1lat case be useful to clear the lower part of the I 
river.— By waiting till nearly low water, and then letting the water out through sluice-gates; 
to let it run out m a strong stream near low water, and probably to use mechanical aid to stir 
up the bottom. 

^331. Is it proposed to let the sluice out, and leave the harbour dry ? — No ; only to certain j 
limits. This is an enormous body of water, about 150 feet. Sluicegates could not be con- 
structed to let the tide out in one tide. 



2332. Will not that show that the quantity of ebb prevented is very areat ? — Yes; but the 
engineer states in his report, that he has come to the firm conclusion that that will not injure 

qqqq u • en that point P articulavl y iut0 b i s consideration. 

2333. Has it been well considered whether a deposit will not take place from a dock up to 
Penryn, where it appears that the ebb will be prevented from flowing? — I have considered it; 
1 think there would be Jess deposit than there was. 

2o34. Are you not aware that, from the streams flowing down by Penryn, considerable mud 
and water must be collected? — No ; I am aware that they are particularly clear; they rarely 
™ irnent 1,1 tbem at all ; those streams are as clear as crystal. 
ooqr S° y0 . U speak of the binary stream or after flood?— Of the ordinary stream. 
Aooo. Does it not appear that whatever comes down must form a sediment, and cannot be 



2337. W ill not that fill up the channel from the dock up to Penryn, and thus stop the 
navigation to Penryn ? No, I think not. When the sea sets in, it causes a little rush up even 
to Penryn. I have known vessels there moving so much that they could not put the granite 
blocks on board, owin* to the movement of the vessel. The result is, that it causes a wash all 
along the shore, and that breaks away the clay-slate, of which the banks are composed, which 
tails down, and becomes mud. 



2338. Will not a heavy flood from the land in the same manner bring down portions of 
earth and mud, and there being no outlet, will it not necessarily be deposited in that basin?- 
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appointed to inquire into the STATE of TIDAL HARBOURS. 

2339. In a few years will not that have a sensible effect on the navigation up to Penryn ? 

Not more than it does at present. r J 

2340. Why should it not go out with the tide?— It does not; we find there is no mud 
below. 

2341. (Chairman.) What depth of water will there be in the proposed basin ’—Nineteen feet 
at neap tide, leaving the four feet between neap and spring tide to use as a scour. 

2342. (Mr. Godson.) Is this making of the dock, and the cutting off of a mile and upwards 
of tidal water connected with bringing down a railway to that spot?— It is in connexion with 
a railway; it is with the hope eventually of making a great steam packet station of the 
basin. 

2343. (Mr. Hume.) How far from that do the packets now lie ?— About a mile and a-half 
in Carrick Roads. 

2344. Why not carry the floating dock down to opposite Carrick Roads, where there would 
bt deep water ? — Because there would be too much sea. The vessels must lie out in Carrick 
Roads, which is far from the shore. 

2345. Could not a wharf or quay be formed opposite there nearer deep water, without in- 
terfering at all with the tidal flow up to Penryn ?— No ; not for any vessel to come to it with 
safety. 

2346. (Mr. Godson.) Has there been any opposition to this Dock Bill and Railway Bill’ 
—There is opposition to the Railway Bill ; but this is distinct from the Dock Bill ; there has 
been opposition to this Bill also, but that is now withdrawn. 

2347. (Mr. Hume.) By whom is this dock to be established ?— It is vested in certain Com- 
missioners. 

2348. A Joint Stock Company? — No ; a public Trust. 

2349. By whom ?— The Commissioners are taken from the neighbourhood ; a certain 
portion of the Commissioners from the borough of Penryn, a certain portion from the borough 
of Falmouth, and others from the parishes forming the boundary, and also from those parties 
who may advance the money to cany it out. 

2350. In what way are the funds to be provided? — By whoever will lend them. It is like 
a turnpike trust. When we have this Act, we shall go to the railway, and say, "Will you 
advance the money for the purpose of carrying these works into effect they will take it into 
consideration, and probably find it their interest to do so, and will lend the money. 

2351. At what time of the tide do you calculate that the packets will be able to sail, sup- 
posing they adopt your basin as a place of rest?— At all times, I think. I think at the lowest 
state of spring tide there will be rarely a case when they cannot sail. It is intended to make 
13 feet water at the lowest spring tide in the channel leading up to the dock. 

2352. At that spot where the dock-gates are to be placed, what is the depth of water at this 
time ? — At low-water it is dry. 

2353. In what way will the packets be able to leave except at high-water? — Under our Act 
we dredge the tidal basin, just without the proposed floating dock, to 13 feet. 

2354. Are the gates of the tidal basin to be sunk 13 feet below the present level? — One of 
them ; the other will be about 8 feet. 

2355. Will not the opening of that gate to admit the sailing of packets at low-water or 
half-tide empty the basin above and leave the larger vessels dry ? — No ; we place locks between, 
and lock the vessels up and down. 

2356. What size are these locks ? — The largest vessels that are constructed can come in, — 
the “ Great Britain” steamer, or any of the West India Mail steamers. 

2357. Is the work commenced, or about to be commenced, solely for the accommodation of 
packets? — Chiefly for their accommodation. Of course we expect that a great trade will come 
in consequence, if we get these packets. 

2358. (Capt. Washington.) In the Harbour Trust that you have mentioned are there any 
sailors ? — Several. 

2359. Is the harbour of Falmouth efficiently lighted and buoyed ? — It is efficiently lighted. 
It is not buoyed, nor is it essential it should be. If the improvements now before Parliament 
should be carried out, I should suggest that the channel up to the docks be well buoyed, and 
a harbour light, not visible from sea, be placed at the entrance of the tidal basin. 

2360. From your knowledge of the coast of Cornwall and the Bristol Channel, will you 
shite if there is any want of lights, beacons, or buoys? — I am not sufficiently acquainted with 
the navigation of the English or Bristol Channels to offer an opinion. 

[ The Witness withdrew .j 



Daniel Machain, sworn and examined. 

2361. (Chairman.) What is your profession and place of residence ? — Secretary and engineer 
° 9 qL? las ° ow Water- works Company, and residing near to Glasgow. 

. . ■ Yon are desirous of making some statements with reference to any removal of the 
weir m the river Clyde? — I wish to state that the Glasgow Water-works Company have 
acquired a right of protection, by means of the weir now existing, from the injury that would 
result to them if the low-water at their works were reduced to the low-water level of the navi- 
gable channel further down, not merely by a decision of the Court of Session after considerable 
1 /\ Ut a ^° ^ an ex P ress clause in an Act of Parliament. 

•^bd. (Mr. Hume.) What is the Act of Parliament which authorizes you to throw a weir 
- ac -sthe river Clyde ? — The Acts of Parliament direct the Trustees of the Clyde Navigation, 
w 1825 and 1840, to execute works for the protection of the Glasgow Water-works. 



Capt. E. Holland, 
R.N. 

June 27, 1845. 



Daniel Machain. 



Printed image digitised by the University of Southampton Library Digitisation Unit 




Daniel Mackain. 
June 27, 1845. 



114 MINUTES of EVIDENCE taken before the COMMISSIONERS 

2364. What Act authorized the Glasgow Water-works Company to throw a weir acros ? 

The works are not done by the Glasgow Water-works Company. 8 — ‘ 

2365. Can you furnish the clauses under which the works have been executed ?— Yes * 

2366. Did the Water-works Company pay the Clyde Navigation Trustees anv f 
that ? — None. The Glasgow Bridge, JvhU formerly existed” at 

shortly before the works for improving the navigation were commenced. The operations u d 
the Act of Parliament were commenced about 1775,and that bridge was built at that time T 
1778 the channel of the river was so lowered by these operations that the foundations of tb" 
bridge were undermined, and the weir became necessary to preserve the bed of the river at tb 
bridge from being further deepened. “ e 

2367. How far are your works above that bridge ? — Two miles. 

2368. What height is the weir ? — The weir is level with the original bed of the river but 
the navigable channel below has been lowered by the operations of the Clyde Trustees aboit 
'9 feet. 

2369. If the weir were removed the channel might be deepened above as below ?— It would 

be deepened to a certain extent. ' a 

2370. Is there any navigation that comes up to that weir? — None. 

2371. Does the tide flow over it or rise to it? — The neap-tides scarcely go over it but the 
spring- tides go 3 feet over it. 

2372. At low-water is the bed of the river dry at its foot ? — On the side next. Glasgow it 

is dry. 0 

2373. Are there any vessels which come up during high-water near to the weir ?— Thev 

come up to an extension of the harbour which has been made immediately above Glasgow 
Bridge. ° 

2374. Through the Glasgow Bridge ? — Yes. 

. 2375 - How near are your works to Rutherglen ?— The Cranston Hill Water-works, which 
is one of the water-works now forming part of the Glasgow Water-works, is immediately 
opposite Rutherglen, and the other water-works is one mile above it. 3 

23 J6. What sized vessels have you seen come up to Rutherglen ? — Two (2) punts. 

2377. How long have you been engineer to the works ?— First of all to the Cranston Hill 
Works, and, secondly, to the Glasgow Water-works, for 16 years. 

2378. Are you aware that Rutherglen was the original port of the Clyde ?— No. I had an 
opportunity of hearing the evidence of some very old men, during the investigation of the 
question as to the navigation that formerly existed to Rutherglen, before Commissioners 
appointed by the Court of Session. 

2379. In what year was that ? — In November, 1841. 

2380. Where is there a copy of that evidence? — It is in a process that was carried on at 
tile instance of the magistrates of Rutherglen against the Clyde Trustees and the Bridge 

ooof 3 ’tt^u the Glasgow Water -works Company were conjoined for their interest, 
r u t', i 3t L" 10 tl “ e °f that process ? — It was a process originally raised at the instance 
i l , °JL Harailton and Magistrates of Rutherglen against the Bridge Trustees 
r Trustees, t0 , remove th e weir. It was commenced in 1807. It lay in abeyance 

from 1807 to 1834. At that time the Clyde Trustees and the Bridge Trustees proposed to 
remove this weir. The Water Company objected to it on the ground that it maintained the 
level of the river at low-water at its natural height, and that, until some other substitute was 
provided to preserve the water at the same level at the water-works, they would object to 
its removal 1 he litigation was carried on until 1841, when it was settled by a joint minute 
subscribed by all the parties, and a remit was made in consequence to Mr. Walker of London 
ooo!£ rr Macn f“ to construct a new weir at Stockwell-street Bridge further up the river, 
"tot, How much farther up ?— About 500 yards. 

2383. Was that done ? — Yes. 

238*1. And the old weir taken down? — Yes. 

?^^T , ?? eS p^ < u 1 - r v eV T^ enCe as to to e r i se of the water apply to the new weir or to the old 
UfifiTK ° f WhlCh 1 haVe *¥° ken is the new weir. 

^ b6 - Then are the Commission to understand that no tide flows beyond your present 
flow over *** Watei ' ° f ord ‘ nar 7 ne ap-tide does not, but high-water spring-tide does 

2387. How high beyond that does it flow ?— We feel the spring-tide rise, that is to say, * 
feel the river swell op at the Glasgow Works, which i, very nefrly two miles above it but 
there ,s no stream upwards, merely a swell of the river, occasioned by the slope of the s»rta 
ot the water being lessened. J r 

llui It lhe .? Uth ^ r S len Harbour above or below the new weir ?— Above. 

u ! , ere f ?° admission to Rutherglen hut by small vessels which can come 
through the bridges 7— None ; nor has there been since 1345. I would add, that the same 
navigation exists now that ever did to Rutherglen, with the single exception that at low-water 

existed! r ™ 1 ““ bamer i at high-water there is the same depth above the weir that ever 

05 Q?' tl f ,esse ’ s ™ S oi ”S t0 Ruth "glfh cross the weir ?— At high water they an. 
MSI. Over the top of the weir at high water what depth would vou have at the highest tide 

bttt my imp — ■ that in the higte 

llm w ,V ha ‘ time ' vbat would be tbe de P th of ' vater below the weir ? — 12 or 13 feet. 
a ■ It there was no weir vessels drawing 12 or 13 feet water could go up to Rutherglen 

See Appendix, p. 152. 
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at high water ? — They might, but the cause of this great depth below the weir has. been the Daniel Mackain. 

operations of the Clyde Trustees in dredging out. 

*2394. Might not the trustees dredge it above in the same maimer if the weir were ** une 27, 1845 ' 
removed? — They might, on obtaining powers under an Act of Parliament ; but the point where 
the weir has been placed is the upward limit of the field of their operations ; but there are 
many very important considerations which must be regarded. In the first place,, there are 
several very valuable factories that are above the weir which draw their water from the river. 

If the water were lowered, at low water they would be put to the inconvenience of not being 
able to draw water for their engines and purposes of their works, which forms the staple trade 
of Glasgow, during the time of low water. 

2395. Is not the navigation in that point of view put to an inconvenience by not being free ? 

—I am not aware of any advantage arising from the navigation. The navigation that existed 
to Rutherglen in the olden time, according to the evidence of the old men to whom I have 
alluded, existed in consequence of the bad state of the roads by land. At that time coals 
were brought into Glasgow in sacks on the backs of horses,, and whenever it came on bad 
weather, the roads not being paved, the horses stuck in them. When the roads were afterwards 
improved the navigation ceased entirely, because, according to the evidence of one of these 
men, it was only a little further to drive coals into Glasgow from the coal hills after they 
were once put on the cart, than to drive them down to Rutherglen. 

2396. Have not all these circumstances changed by there being good roads and improved, 
navigation? — Yes, as regards the roads, but the navigation remains as it. was. 

2397. Are you aware where it. is proposed to cross the Clyde by the route of the new 
railroad ? — I am not ; I have heard that it is to cross the Clyde near the Cranston Hill Water- 
works. 

2398. That is to the eastward of the Cranston Hill Water- works ? — Yes. 

2399. How far? — I do not know. 

2400. If the railroad should cross the Clyde anywhere to the eastward of that weir, would 
not the communication between the railroad and the river be stopped by the weir ? — The weir 
is now proposed to be reconstructed about 140 yards above Hutchison’s Bridge, and a lock or 
other work is to be put into it to connect the upper with the lower navigation. To the extent 
of communication that this lock will afford, the navigation will be opened. 

2401. What objections are there to moving the weir a mile and a half up above Ruther- 
glen? — The interest of several factories and the water- works. But we do not object to any 
position of the weir, provided it were put below the water-works. 

2402. Have these manufacturers, whose interest you speak of, any Acts of Parliament, 
securing to them the water from any particular part of the river ? — The Clyde Trustees are- 
bound to compensate them in the event of removing the weir. In the Clyde Navigation Act 
of 1840, it was provided that the weir should be removed to some point below the water-works ;. 
but, in order that those parties should not be a total barrier to the removal of the weir above 
them, it was provided that they shall be compensated in some manner. 

2403. If the navigation was required from the weir up to Rutherglen, there is no 
objection further than the claim of the Water- works Company and .private companies to com- 
pensation for loss ? — Precisely. 

2404. Then that compensation would require some means by which the water should be 
supplied? — Yes. 

2405.. Are you aware from your own knowledge from what distance above Dalmarnock the 
water might be brought by canal, independent of the river, to your water-works ? — In 1839 
I recommended, the- Directors to bring down a supply of water from Carmyle, about two or 
three miles above Dalmarnock. We brought a Bill into Parliament to obtain powers to do 
so, in 1840 • we were met in the first place by objections on the part of the proprietors and 
coal-owners ; we wanted to convey the water as cheaply as possible, either by a. brick or stone 
culvert; they objected to this because they said it would send water down on their coal 
workings, and they required us to be responsible for the whole increase of water they might 
find in the mines after the works were executed. To meet that objection we proposed to convey 
the water by a cast-iron pipe, but that was not considered satisfactory, and. the agent of the 
' Duke of Hamilton wished that we should make a canal, which would be fit for navigation. 

The Water Company considered that so objectionable that they refused to accede to. it. The 
Bill was lost. 

2406. Did you form any estimate of the expense foT which a sufficient supply of water 
could be brought from Carmyle to where you now are? — I think some where about 50,000?. 

2407. Are you able to” say whether the work could now be done for that estimate? — I think, 
it could be done for less. 

2408. Would that supply all the water that would be required for the town and these 
manufactories also ? — I did not take the manufactories into calculation, but merely looked to 
ourselves. 

2409. Is there anything to prevent the manufactories pumping up to a reservoir whatever 
quantity they might want out of the river, supposing it free ? — Nothing beyond the expense. 

2410. Are there any other objections to removing the weir? — There is the injury it would do 
to the public green, to the health and enjoyment of the population. The Glasgow Green is 
surrounded by parts of the town which are occupied by the poorer class of people. On fine 
Sundays they go upon the Green, to the number of several thousands. If you remove the 
weir further up the river than it is now intended to be, the sewerage of the town, containing all 
the waste of the manufactories, and all the warm water of some hundreds of steam-engines, 
will keep playing up and down and past the Green, and vitiate the air in the immediate neigh- 
bourhood of the river. 
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Daniel Mackain. 2411. What is the rate of the ebb opposite there? — In summer and in low st 
t tide you can scarcely observe any current going down. I have ascertained that th« ° . e 

June 27, 1845. discharged by the River Clyde f n the lowe S st ^ of summer ^ d 0 “ exceed iSS^^ 
feet in a second. exceed 1UU cubic 

2412. Is it not clear from your evidence, that if the weir was removed and the -l, , 

deepened above as it is below, that a volume of water equal to 9 feet in depth would' ^ 

and down every tide, and carry away any refuse of that kind?— That which goes un Up 
by the tide will be in summer principally the drainage of the town. ° 1 0 fl0ffn 

. 2413 ; Is if not more My to be stagnated by a weir that stopped the ebb and flow «... ■« 
it was cleared !-At present, m low states of the tide, the whole water that goes down isl' 
which flows down from the higher grounds and passes over the weir : the water above . 
paratively pure to what it. is below. If you go down the river in a boat below tho weir .1™' 
yon are near the surface of the water, the smell is most offensive, as the water for aim , In 
down consists mainly of the sewerage of the town. ° me m es 

2414. From your knowledge as an engineer, would not the flow up and down maketh. 
water purer than it is now? — I do not think so ; it would not be such pure water “ 

24 5. To what extent do you consider the rapidity of the river would be increased bvre 

moral of the weir J- I have found that since the Clyde has been opened up below the ha, £ 
by dredging and clearing away a contraction in the river that existed formerly below th, 
Glasgow Bridge that m our heaviest floods the Clyde has increased from fbur and l half m £ 
to about s,x miles per hour, near to the water-works. If the weir were removed theri™ 
would, to some extent deepen its channel above the point where tho weir is now comlruali 
and in proportion to the extent of additional area acquired, the current of land-floods would hi 
slower at the part so widened and deepened than under the same circumstanL itTv„„7d £ d 
present, always supposing that the lower stages of the river are to remain in their present stl 

secHon “ST P ° f £ ITf ab ? Ve X dee P 8nEd P art where the channel might retain its present 
section the removal of the weir and the deepening of the channel upwards would have? ta 
dency to increase the current dnnng land-floods. In heavy land-floods the tide has £ i„fa 
euce on the surface of the river at the water-works. To the best of my recollection aided bv 

6 oflTf S / re ?T” mad u° A* 6 " aTe ° f (loods ’ U does n0 ‘ P r ° d "“ any effect on floods of evM 
6 oi 8 feet of elevation . If the weir were removed, and the lower stages of I he river su fficientlv 
widened and deepened to allow the wave of tide to affect the surface of the river at the wato- 
works during heavy floods, to the extent of several feet, the current of the river, with a Ml™ 
afand aWte 0 rap ' d , a5 *° be '"compatible with its continuance in its present tortuous channe? 
Clvde tothe mo” ’ t0r f “ d T C1 mjUrr r ould ™ sue rrom ,he "hangc of the channel of the 
vallev of rt f ° mlne u a n * 0 . * at r,ver ' P ° r 8 ™ 8 distance "hove Glasgow the 
”, .7 f ,he C1 y de rests on a bed of liquid mud, of from 40 to 60 feet, in depth, covers! with a 

to its L S “ d . g, T Vel ’„°“ ly S ° me feet thick ; conse <luently, any attempt to coniine the river 
labour P Cha ” Ml ' U “ C “"' en ‘ grcatly i " crea5ed “> rapidity, wor'ild be almost endless 

t ff'u (Cart Washin V‘°!‘-'> u C "n you state the mean annual discharge of the river Olvde- 
caliS T Se °°" d V‘ krgeSt frBshos - a " d a ' 8 » ia lowest state £-1 have no - 

se S tfn.£ e aTv”o a Ari, ?' Clyde ; bul ha vo causctl observations to be 3 

thed f £Sl 

t tL yC ^V In tha >r st s ‘ a *o of ‘to mi; the quautJy of .1 
while a felirSn d' ST!; Water -™ r to d o« not exceed 100 cubic feet per second, 

183^rose l ^^££ 1 ?£!crmiaten ^iU^Wwks^oppteite^o^u&er'glen 

Wdge for ay abon®'?£r S'! aBd “/DZaraoo^FrriaTS 

secured so ,LtSur?.urTT ' h - f 8 b ° ttora of the ford a ‘ Ealmamock Bridge be 
from *?B^£Sl?rSd TT ““ d f'"-to d > that the Clyde might be deepened 6 feet 
parTof the sfhe?e 7? whteM ?, q' ' ““r of ' ha P^to green ” and that a 

weir at the Broomielaw Brieve .bn' 1 1 f ' l ° 9 0n ) ml ‘‘ e8 sou ght powers to execute was, that the 
»PI«r..db™£SS^ be maintained at the height if then was, and that the 
Sue ^ wentZther S. "onneeted by a leek, pacing through that weir. Mr. 

the deepening might be carried' iXrTrM " ma y b ® Pte sume d, under the same conditions) that 
the Act («e Appendix) SSftZt * wil ,‘ ba seen by the clause in 

on such a plan as neither tr, R ^f rt that the works should “ be conducted 

the new bX rf St 1 !,™ f lo r r ■”*“ oF ‘to river Clyde at low water above 

frrred to was merely the excavation^ ^ f VldeI ! ce w,1 ]^ e seen that the deepening here re- 
river, e y e excavation of a channel about 30 or 40 feet wide in the bed of the 

[ The Witness withdrew."] 

Adjourned till Wednesday, 2nd July. 
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Wednesday, July 2nd, 1845. 

Present : — 

Rear-Admiral BOWLES, C.B., in the Chair. 

Captain Sir G. Bremer, K.C.B. I Mr. Godson M.P. 

Mr. Home, M.P. Mr. A. Chapman, ’m.P. 

Captain Beaufort, R.N. J Captain Washington, R.N. 

Capt. John Fisher, R.N., sworn and examined. 

[Capt. Bullock's Chart of the River Thames, on the scale of 20 inches to the statute mile, made 
in 1831, vms laid on the table] 

2418. {Chairman.) What is your profession and place of residence?— I am a Commander 
in the Royal Navy, principal Harbour Master of the Port of London, and reside at Sr. 
Katherine’s. 

2419. How long have you been acquainted with the River Thames ? — I have held the situation 
of harbour master 26 years. 

2420. Are you aware of any obstacle to the navigation from shoals or hards in the bed of 

the river that might be removed with advantage?— A considerable shoal was formed about 
200 feet below London Bridge, 75 feet of which was dry at spring tide; other shoals were 
created by the fall of water from the bridge; there were 10 or 11 feet water from the bridge • 
the bridge formed such a dam that it cleared every thing away. 

2421. You speak of the old London Bridge? — Yes; where it was dry ground I have made 
a depth of 11 feet water, which is done by the Corporation of London, assisted by the 
Trinity House. We have generally lighters at work in the centre of the river, in order to 
make it from 13 to 15 feet. When we find any little accumulation we clear it away imme- 
diately; but since the steam-boats have been running at low water it has preserved the 
channel; in fact, the navigable channel of the river has rather increased from the action of the 
steam-boats going over at low water. It is the invariable practice, when we want to clear 
away a shoal, to go on the lower part of it, and work up, because anv loose sediment is carried 
away by the ebb tide, and if there is any deposit the Trinity House' lighters generally take it 
up. I am now at work on the Whiting shoal, which is in Limehouse Reach. 

2422. Having removed that bank which formed at old London Bridge, you consider there 
are no further obstacles until you get to Limehouse Reach; where then do you consider is 
the next great obstruction below Limehouse Reach?— The next considerable shoal is what is 
called Bam Shelf, at Woolwich ; that is a nuisance, particularly to Her Majesty’s ships 
and vessels bound up into the docks and pools, that come up to Woolwich. Government 
has laid out a great deal of money in clearing that Reach, but, I believe, with very little effect, 
from the set of the tide. There is a point called Hookness which sets the tide over to 

ooiwich Dockyard, and in the slack tide the mud deposits and forms a bank. As fast as 
ey take it away it forms again. Mr. Walker, in his Report of 1842, recommends with respect 
OAo^ 10a ’ t0 CUt °®" H°°kness in order to direct the tide down in the centre of the river. 

-4-_3. (Mr. Hume.) A letter was addressed by you on the 11th of January, 1842, to the 
1 names Navigation and Port of London Committee, in which you state that you perfectly 
uru dames Walker as to the recommendations he offers to the Committee? — I do. 
M w ii » at are t * le P rinci P a l recommendations given by Mr. Walker in that Report? — 
Mr. Walker s plan was to lay down a straight embankment throughout the river without any 
depdiofw it* ° rder that the tide should have more effect u P on the shore in preserving the 

2425. Does he not recommend that any projecting points should be cut off, and any hollows 
„„ , , U v Cr t° give one uniform channel sloping from each side to be the deepest in the 
949 A r» ,eS ’ * P er ^ctly agree with him upon that point. 

-42b. Did you examine the map which he gives of the width at different parts which he 
proposes to maintain ? — I did. 

th ' ^ apta ' n bullock appears to have concurred also in that Report ? — Yes ; I attended 
knowledge^ oCth^ apF ° Ved of the lines which 1 considered to be the best from my practical 

irre<n^" .^ r, .^ a ^ er says in one part of the Report that it would be discreditable that the 
rema ar \ es ^ . e P resent . ^ ottom the river above London Bridge should he suffered to 
vou fir f V et i t " e “ nr P enSe importance of the navigation is considered. Could the irregularities 
ntu 4 s P°k e of be in some degree removed ? — I am aware of irregularities above bridge ; but 

m y ; ; a J es are sfnetiy confined to beiow bridge. 

from * F ' 4 °° £® c ; ornmenc fed to the Navigation Committee that they should deepen the river 
in ttiQ ° n . ° n Bridge downwards in that regular form, making the depth part of the current 

m “®J en ^ of the river throughout?— 1 did. ° * h 

plan T ^ aVC ^° U nF . carr ' ed 'hat out, and begun your excavations agreeably to that 
sionailv "j 01 aware: * f is under the direction of the Navigation Committee. I have ocea- 
24^1 T 'hose difficulties, and, in fact, recommended them to be removed, 

roads mak’ r j P ° rt d * s statec ^ — “ Above London Bridge, gravel and sand for repairing 
as Conser f* foundations, and other purposes, are raised by permission of the Lord Mayor, 
the oualit- Va °-f °'u 6 shames ; and individuals thus authorised take such materials wherever 
4 y suits them, without sufficient regard to the navigation.” To what is allusion prin- 
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l below bridge; but. I believe he i 



very 



Capt. John Fisher, cipally made ? — Mr. Walker, when he made that report, considered it ought to h 
R.N.. proper authorities to point out the situation where those people were to work in th n 
They had been in the habit of working at different places, making holes; and in r 6 
there would be 5 or 6 feet of water, and at other places not one foot.” 5 ° me P 3063 

2432. What places do you allude to ? — I mean above London Bridge. 

2433. Under what authority were they allowed so to do ? — By the Lord Maim, , , 

direction of the water bailiff. 1 ™ mayor, under the 

2434. Does the Lord Mayor give permission to parties to take sand and gravel where ri, 
please, without directing them to take it from the shallowest part of the river?— It - 
formerly, but is not so at present. It is under the direction, of the water bailiff. Was 80 

2435. Has any alteration been made in that respect since 1842, when that Reno 

made ? — There is considerably more water in certain places, but they have not carried^ 
through the Channel. 60 11 U P 

2436. Are those who are allowed to dig below under any rule or regulation as to the la 

from which they are to take it, so as to make it uniform ? — It is under the direction nf & 

water bailiff to direct them where to work. Qe 

2437 . Does the water bailiff carry that out ? — I. 
particular. 

2438. (Capt. Beaufort .) Is the water bailiff a man who understands what ought to be daw 

and what ought not to be done ? — He understands it perfectly. ' 

2439. (Mr. Hume.) It is stated in this report, — <c A main object is to take means for 
removing those encroachments by an approximation to a uniform width and depth." Hare 
means been taken to have an. uniform width and depth by all the excavations that have been 
made? — No. 

2440. Why have they not ? — That is a question I cannot answer. 

2441 Do you see any difficulty in that being done, if the plan pointed out here was carried 

out under proper authority?— I think not, but it would be done at a considerable expense 
2442. Is it your opinion that the river might be widened from any part upwards, by adont- 
mg the course which is stated in this report of Mr. Walker ? — I think not : I think there is m 
necessity for- giving it greater width below London Bridge; there is quite sufficient width for 
the passage below the bridge. 

2443t My question is, whether you see any difficulty in the widening being made re*alar 
from each side to be the deepest in the centre, as pointed out by Mr. Walker ?— There. °is no 
difficulty in doing it; but it would, certainly affect a great many interests in water-side mi- 
nuses. f 

2444. Does not Mr. Walker recommend that all those on each side should be called on to 
—Yes defeDd tht>ir premiseS ’ S ° ^ y° umi g ht secure the depth in the centre of the stream? 

. If tbat was done, would not it very much improve the harbour and ship-way?— No 
doubt of it. It may be necessary to observe, that they, have got a plan of running out jetties, 
barges, and craft, from different landing places; most of them are in private hands ; and two- 
ttnras of the time those barges are grounded. The consequence is, that it stops the free cur- 
rent of the water, both on the ebb and the flood, and there is an accumulation oa the shore; 
not m the middle of the river, but on the banks. 

2446. Does not the Navigation Committee recommend the removal of all these nuisances, 
and object to the manner in which license has been irregularly given ?— Yes. 

47. Have any steps been taken since that Report pointed out the absolute necessity of 
removing those jetties, to prevent the accumulations which have taken place there?— No; 
some have been removed, but the most objectionable still remain. 

2448. Where?— There is one at Greenwich, which runs out from the Garden Stairs. The 
parties have taken possession of the public stairs ; they prevent the watermen coining in, and 
obstruct them in their passage, besides stopping the circulation of the free current of the 

2449. Do you concur in Mr. Walker’s opinion, that every jetty interfering with the channel 
° It does’ ter t6T1 ° S t0 * n j ure tbe harbour by interrupting the current, and. introducing eddies? 

2450. Ought not every one of those jetties to be removed if you wish to improve the river 
^.^ ctua y -“Yes; but for the benefit of the public, I think there might be some' jetties at 
cunerent points put out under a proper authority, and not in the hands of private parties if 
those jetties were erected on proper principles on open piles. 

24ol. If jetties sufficient for public accommodation upon open piles wm e i «uacu, » — 
the accumulatlon which is' now going on at those several boat jetties?— Yes 

0 '■ in! re P resentat ‘on been made by you, or any of the harbour-master3> since this 
Keport in 1842, in which you entirely concur ?— No; I have repeatedly, in conversation with 
them, when erecting jetties, recommended them, to pile it down. At Greenwich, the pier that 

1 have complained of was constructed ; I removed it three times, considering it was a nuisance. 

. e Lord Mayor (Alderman Humphrey) sent me an order, which I am bound' to obey, to let 
U - m 4' n V and i hei - e bas been a constant state of warfare respecting it. 

245d. You find that the change of Lord Mayors, and the applications of different parti®, 
produces uncertainty as to orders, and renders it difficult to act on any one system ?— No 
doubt of it. I conceive that if there was a Commission of Nautical Men to be constantly at 
work elder brethren of the Trinity House or Lord's of the Admiralty, those views would be 
^S°^ and tbe river would be consici erably improved by having people who understood it 
t0 sa y that if lhere was one authority for carrying out the plans recom- 
men e by Mr. Walker, Captain Bullock, and yourself, the whole of the river, from London 
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Bridge down to Woolwich, might be cleared in the way pointed out in this Report ?— Yes; GapL John Fisher, 
and much more expeditiously. _ J3..N. 

2455. Can you state why the Whiting and other shoals have been allowed to remain so long T , 

to interfere with the navigation ?— I am not aware; I found the Whiting Shoal there, but July 2 ’ 1845- • 

since the docks have been made, a larger class of ships come up the river. Formerly there 
■were no impediments, but now it is necessary there should be depth of water to give them 

accommodation. 

2456. Do you recollect the state in which the navigation was before the old London Bridge 
was taken down ? — Y es. 

2457. What has been the effect with regard to the scour of the water since the new bridge 
was built? — In the lower part off London Bridge below, I find very little difference at all. 

The old London Bridge acted as a dam ; it has prevented the body of water from goino- up. 

We have had, certainly, rather higher and lower tides than we used to have formerly. 0 In 
spring tides it is occasionally three feet above the Trinity standard higher than it used to be. 

2458. Do you mean that the tide has risen higher than it was before? — I do not say 
oenerally; we have had that before. 

° 2459. It is stated in this Report, that the increase of the scour since the removal of London 
Bridge, as well as the action of the paddle wheels of the steamers, have tended much to deepen 
the channel from London Bridge downwards ? — It has. 

2460. Then the river is deeper? — It is deeper in the channel. 

2461. What would be the expense of commencing at London Bridge, to carry out Mr. 

Walker’s plan regularly from each side to the centre, and making the river like a canal, as he 
reports?— I cannot exactly agree with Mr. Walker upon that point. By making a depth of 
water for steam boats, it will injure the large wharfs on each side ; it will take away the 
support of the foundation by carrying it to such a length as that. 

2462. Does not Mr. Walker recommend that pilings should be placed along by the whole 
of the banks on each side, so that the property should be so protected ? — Yes. 

2463. If that were done, could not the navigation be improved? — Yes ; it would assist the 
foundation walls, and prevent their tumbling, but I think there would be great difficulty in 
getting parties to go to such an expense. It is practicable. 

2464. Are you allowed to sell the gravel which you raise?— We can dispose of it for concrete 
for railroads, or auy other purpose ; we are not allowed to ballast ships from the excavations. 

2465. Do you raise any mud ? — There is hardly any mud to be found now ; the steam-boats 
wash it all away. 

2466. If you were allowed to sell the shingle for ballast to whoever would take it, would 
that pay the expense of the dredging ? — No, but it would assist in paying it. 

2467. To what extent would it assist? — I cannot say ; it depends upon the quantity ; but, 
taking an average, perhaps one-fourth. 

2468. (■ Copt . Beaufort .) How much will a vessel raise in a-day ? — On the Whiting Shoal 
we have been raising 100 tons per day. 

2469. (Mr. Hume.) Have you had occasion to blow it up, or has it been by ordinary 
dredging? — All this hard rocky stuff, when the engine gets obstructed from lifting it, I blow up 
by gunpowder. 

2470. What kind of materials have you brought up ? — There is a sample of it here ; it 
resembles plum-pudding stone, or a conglomerate of gravel, oyster and other shells, apparently 
being a calcareous cement . This has been in a loose state ; it is probably the action of a mineraL 
spring, which has come up through the water, that hardens it. 

2471. Has that not been the most difficult shoal of the river to remove? — Yes. 

2472. In other parts of the river where there is shingle and earth, what quantity could you 
raise per day with one vessel? — The Trinity House with their steam-engine has raised 120 
tons in 35 minutes. 

2473. Have you not employed steam dredging-boats yourself? — I have one now. 

2474. How many horse power is that dredging-boat ? — About 20. 

2475. Have you employed that machine in any other place but the Whiting Shoal ? — No. 

f r*76. Are you able, from what you have seen, to state what quantity a dredging-machine 
ol 20-horse power would bring up of shingle in the course of a day ? — The Trinity House could 
give more correct returns than I am able to do. 

2477. Suppose these two engines were placed at. your disposal to be continuously employed 
o clear out the river, as recommended by Mr. Walker, do you see any difficulty in that being 
°94 712 C0U ^ ^ one no doubt in the course of time, 

m ■ ■ \ Supposing two lighters were placed under your charge of the same power as the 
nmty lighters, do you consider that you could carry out the recommendations of Mr. Walker 
and others respecting the river from London Bridge downwards ? — I cannot positively say that 

be done, but 1 think it might. 

479. If these lighters had been employed during these last 20 years in that work, do you 
no consider that the river might have been cleared down to Woolwich by this time ? — I do not 
2«n ^T SS 'u^ e ’ takin § tke rock a °d al l together. 

4au. Is there rock in any other part of the river that you know? — At different parts of the 
ver there is concrete formed in-shore, and there is a good deal below Blackwall. When 
e get to the gravel, after getting down a certain depth, we get into a harder material ; but 
e greatest difficulty is the clay. There is a substance of clay under the gravel which hardly 
'y engine will penetrate ; when a powerful engine belonging to the Trinity House has been 
2431’ rf aVe SCen tke enc * tke iron buckets rolled up. 

i. Do you see any objection, but that of expense, to clearing the river agreeable to the 
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which you concur with Mr. Walker? — None at all; the 



objection. ' ~ eXpense is th. ody 

2482. Are you able to give any idea of what the expense would be in employing two A 
ing machines per day and selling the material you take up?— I am not at all prepared' t S ' 



2483. With respect to the dredging-machines of the Trinity House at work in those 

under your charge, what rule is laid down respecting their operations ? — Wherever th *** 
any banks the Trinity give directions for their ruler to work upon them, and to work th? *** 
which is fit for ballast. ne P art 

2484. Who removes such parts as clay which are not fit for ballast ? I cannot stat • t, 

Trinity House do not. e > “ e 

2485. Are we to understand that the Trinity House do not take up mud which li« a 

middle of the river ’—Certainly not. * liea ® 4e 

2486. Does not mud impede the navigation as well as shingle? — At present we ha™ 

no mud. r b 0 ‘ 

2487. (Capt. Beaufort.) You have peat and clay instead of mud?— The principal part « 

have to contend with is loose gravel, which forms a sort of concrete. ‘ ‘ we 

2488. (Mr. Hume.) Have you not just stated there is a mud point opposite Woolwich ?- 
It is the point which projects from Woolwich ; it is not mud, but hard gravel. 

2489. According to your statement, there is no impediment now to clearing the river of 

uniform depth from London Bridge down to Woolwich, except the want of means?— I am 
confident, with the machinery we have now got, and the means of exploding by gunpowder 
there is no difficulty except the want of funds to carry it on. ° r ’ 

2490. You are not able to state what that would amount to? — I am not. 

2491 Could you sell more gravel, if you had it, for concrete and other purposes?— I amno‘ 
aware that we could; it depends on the work that is going on. The principal concrete that we 
to LondonBridge* n B ° d *° r E railway is raised abovc bridge— from Westminster Bridge down 

2492. There is no difficulty, then, if a proper plan were followed, in having a regular channel 
deep in the centre from Westminster Bridge down to London Bridge ?— None. 

2493. But there being no system followed, it is irregular, as you now state?— The parties at 
work for the concrete go and dig up the stuff which suits their purpose; they will not keep to 
going through the channel ; they take the stuff that is got up the easiest. 

2494. Does not that injure the navigation instead of tending to make a uniform channel ?- 
Yes. 

.v 2 t 9 ^' I s ? n ‘? t e011trar y 10 ”11“ Mr. Walker recommends, as to the deepening and equal™, 
the bed of the over throughout ? — Certainly. b 1 

2496. Then aU these orders are against the opinion of Mr. Walker, and that which m 
yourself have given .—This is done above bridge ; I direct them below. My object is to keep 
a good channel for the ships in a fair way ; but above bridge the water-bailiff, I know, has 
ordered them to clear the channel from the middle arch of one bridge down to the other; and, 
“S’- l bnow ’ * rather think he attends to the working of those steamers. 

, ( Chairman . ) Have you any authority from the water-bailiff?— No. The water- 

baihfi is called a sub-conservator of the river Thames: he is appointed by an old City of 
London charter; I am appointed by Act of Parliament. 

498. (Mr. .flume.) In this Report, with which you concur, it is stated, “Bv a grant or 
° ar ^ er rom Charles the Second the Trinity House Corporation were authorized to receive 
certain hues and contributions, to be applied in removing shelves and annoyances in the river; 
but these hues having long since been other ways appropriated, and the Trinity being therefore 
left without funds available for these purposes, the grant has, I believe, been in this respects 
b 94 letter; do y° u know to what that refers? — I do not. 

99. (Mr. A. Chapman.) Are you aware that, whenever any shoal comes under your 
nonce raising a difficulty to navigation, it is customary to apply to the Trinity House for them 
to set their ballast-lifters to work to take ballast from that shoal?— Yes: I have made 
application to the Trinity House when those shelves have got up, and I have found no difficulty 
whatever unless it does not answer for ballast. 

Jf 00 ;, So l 0I fr answered for the purpose of supplying ships with ballast, and the ships 
were willing to take it, did those lighters continue to take the impediment away from the river? 

Whe n I have represented it to the Trinity House, the Trinity House have immediately set 
their lighters to work upon it; but if they found the material on the shoals not fit for 
ballast they have discontinued it. 

2501 {Capt Beaufort.') Is it not all fit for ballast if there is no mud ?— There is very Utk 
but what is fit for ballast now ; but there are some parts so hard that it would not pay the mm 
(who get so much per day) for getting it up. 

. 2502 f. (.Chairman.) In point of fact, are there now any such banks or obstructions in the 
river which are not removed because tho Trinity House lighters do not work open them ?- 
they have tried to work upon the Whiting Shoal, and in consequence of the damage th® 
machine received they left off. No machine could work upon tfiat unless it was removed by 
gunpowder. I am going to apply for one of the Trinity House engines to follow this up, 

I have very httle doubt t shad have the assistance I require from the Trinity House. 
frequently have some of the Trinity House lighters at work, takinw up the Whiting Shod, 

° STO m ?M lea »‘ en ^“?i-n hey take up ° n a " avera g e about 100 tons daily. , . 

river, 3 '] Hmne \ ' Vl11 the Trmlt y H ouse Lighters take any material from the bed of 4' 
rner unless the material can be sold for ballast?— Certainly not. 
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2504 This Report of ^ 1842 states that there were .- several wrecked vsssels sunk in the Cap,. John FMor 

navigable channel of the nvei , have they been removed ? — I have blown three or four of them R.N. ’ 

up myself. — . 

2505. Are they all removed now?— No; we have got four or five more within the last Jal yM845. 

twelvemonth. 

2506. Whereabouts are they sunk?— Prom Northfleet Hope down to Sea Reach 

2507. Are they in deep water?— One vessel I raised last year, the Atlas. She sunk in 10 
fathom water. In consequence of the obstruction to the tide in Higham Bi»ht, there was an 
embankment of sand formed round her of about 50 feet; and I am confident if that vessel 
had been allowed to remain there, the bank would have extended further over on the Essex 
shore, and in the course of time would have been an obstruction. 

2508. Why were not a couple of engines put to remove the sand?— I moved the vessel up 
and since that the sand has all dispersed. 

2509. The wreck was the means of collecting the sand ? — Yes. 

2510. What prevents you removing any other wrecked vessel that remains now ?— Nothing 
at all. The City of London are now entering into a contract for removing the remainder that 
are sunk. 

2511. Where are these vessels wrecked ?— There are two barges in Northfleet Hope, one 
in Higham Bight, one off Hope Point, and two vessels in Sea Reach, which are laden with 
Macadamized stone. 

2512. (Capt. Washington.) Are they not on the edge of the Bligh Sand, near the same 

spot that the French steamer-of-vvar, carrying back the Due de Nemours, grounded in 1843 ? 

Yes. 

2513. What do you think was the probable cause of those vessels being wrecked ? I believe 

ly collision with colliers. 

2514. {Chairman.) "Whenever vessels are sunk, are immediate measures taken by the corpo- 
ration or any other authority to remove them?— We generally send to the under-writers and 
owners to remove them ; and if they do not, after a certain time, the corporation of London 
take them in hand themselves. 

2515. What do you call a certain time?— The last one I raised had been there 18 months. 

2516. There are no immediate measures? — No; it depends on the situation where the 
vessel is sunk : if it is sunk in the centre of the river, where the navigation of the river is ob- 
structed, immediate measures are taken to raise it, otherwise they are in no hurry about it. 

2517. Who is the proper authority to give orders for weighing vessels that are sunk ?— The 
Lord Mayor, as the conservator of the River Thames. 

2518. (Mr. Hume.) Are orders given immediately to remove a vessel that is sunk?— No; 
it depends on the situation the vessel is in. If it forms a material obstruction, measures are 
immediately taken for its removal. 

2519. What is the longest time you have allowed a wreck to remain sunk ? — The Grampus 
lay 20 years ; but that was wrecked long before my time. 

2520. Where did she sink? — She was wrecked on Barking Shelf. 

2521. (Chairman.) Does that Shelf exist now? — Yes; although it has been considerably 
reduced by the Trinity lighters working on it for ballast. 

2522. (Capt. Washington.) Did not that very shoal stop the Royal Yacht, with Her 
Majesty on board on her return from Scotland, from coming up to Woolwich, for two hours 
last year ? — Probably ; but I was not aware of it. 

2523. (Mr. Hume.) You say that a considerable portion of the Barking Shelf has been 
removed. What is it that remains ; is it clay and peat, which existed in 1842 ? — It is com- 
posed of silt and gravel. 

2524. Why is not that removed ? — I am not aware. 

2525. -Could it be removed ? — It could be removed, but at a great expense ; it has, how- 
ever, been gradually reduced by the Trinity House. 

2526. But the Trinity House only take gravel, you state ? — That stuff answers very well. 

* “ av ® seen 30 or 40 of those dredging vessels lying there in the course of a tide. 

♦k i s stated that in Cold Harbour a point of sand extending from the north shore 

9 ^ 9 r * ver > e ’ght fe et deep, existed in 1842; does that exist now ? — Yes. 

2528. Why has not that been removed? — I am not aware, but I think the reason is because 
su ® c ' en<: ehannel on the east side of it towards the Kentish shore. 

* 5-9. Would not the removal of that make the channel better ? — It would make it wider; 
cons p er we have sufficient width without that. 

2530. It is said there is a shoal of sand in Erith Reach, 200 yards above Cold Harbour 
Wlt h a depth of six feet ; does that still remain ? — Yes. 

5ul. Why is not that removed? — I do not know ; but I believe for the same reason that I 
t ^ at there is a sufficient depth of water on each side of it. 

otqq' P°7 0u know where Dagenham Shelf is? — Yes. 

^ is stated in this Report that that extends from the north shore, nearly half way 
that° V h r *T er ’ , w ^ e .ight feet water. Does that, continue ? — I do not recollect any shoal of 
md. I think it is pretty well gone awav, because there is sufficient depth of water for 

go °fMy draught down to there. 

nin f ■ ^° U k now at Bugsby’s Hole there is “ a shoal water reach in places only eight to 

' Th eet ’ - Wlt ^ some Selves and small shoals, having only six to seven feet;” does that remain? 
the }? re 1S a s hoal there which runs from the Essex shore right down; but on the Kent shore 
if h-, C . anne * ‘ es - I put 75 sail of colliers in that section, and since the colliers have lain there 
increased the depth of water, I may say, four or five feet. 
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2535. Did not Mr. Walker contemplate the removal of that so as to give a uniform ch 

— Mr. Walker’s plan was to make a uniform channel throughout. There is no doubt alftlT ' 
shoals, if they could be removed, would be very beneficial. *“ 05s 

2536. It is stated that opposite the River Lea the shore gained from the north side 

eight feet ; does that still continue ? — There is quite sufficient water comma- round fi 

Point. Some part of it is hard material. D wa “ 

2537. In the middle of the river? — It does not extend ; in the middle of the river ther 

quite sufficient water. e ls 



2538. In 1842 it is stated that the middle grounds in the centre of the river, between Bla 1 - 
wall and Greenwich, had upon them nine to ten feet; have these been taken awav?— Th' 
middle grounds stand at present like a sugar loaf; there is no breadth to it. The Tf h 
House lighters have been working upon it, and they have made 14 or 15 feet all round that- 
the toil of it is deepening. The shoal has been reduced. 

2539. Have they been dredging all round it? — Yes. 

2540. Could not. that be blown up, as you have done Whiting Reach ? Yes ■ but it is 

loose kind of material. ’ a 

2541. If it is loose, why did not the dredging machines take it from the middle of the river? 
-—I am not aware ; it is gradually reducing. There is a sufficient channel upon the east side 
of that, or upon the west side, for ships to pass. I have never seen a vessel grounded on it for 
years. 

2542. (Chairman.) What is the nature of the shoal you are speaking of?— It is hard °- raTe l 

and pebbles. • 0 



2543. (Capt. Beaufort.) Petrified? — No' it is not petrified, but it. is very hard. 

2544. (Mr. Hume.) You are aware that this plan of Mr. Walker’s recommends that em- 
bankments should be made in low places, and that the materials should be taken out of the 
river to fill up the edges of those embankments, keeping the width pointed out in his plan - have 
any of these embankments whatever been made? — Several. 

2545. Whereabouts? — In the upper Pool there are several brought out, according to the 

line of Mr. Walker. 0 

2546. Have the materials from the bed of the river been put in there to fill up behind?— 
They have not. They have got permission from the Navigation Committee to carry out this 
line according to Mr. Walker’s plan, and they filled it up in any way they could. 

2547. Would not that be an easy mode of disposing of clay and stuff that is not fit for bal- 
last? — There is very little doubt that, it would, but we do not interfere with that. I believe a 
good deal of material that comes out of the river is thrown upon that part. 

2548. It is stated as an objection the throwing in ashes and materials from the city; have j 
any orders been given to prevent ashes being thrown in? — Every one that is found throwingthem 

m is liable to a penalty ; I have seen very little of it ; it might be done in the lowest part, but 
m the upper part the ashes are too valuable to throw away. Prom Westminster upwards, I do 
not believe there is an atom thrown into the river. 

2o49. Arc the Board to understand from all your experience, that there would be no diffi- 
culty in making the river Thames a deep channel of uniform dept h from London Bridge down- 
wards, provided the expense necessary for that, purpose was provided?— I think no difficulty; 
with the machinery we have now got we can do anything. 

2550. Do we understand that the Lord Mayor is not allowed to take up any gravel and 
sell it, below the bed of the river, to any vessel ?• — Not for ballast. 

2551. If they were allowed to sell the ballast, would they continue the work of dredging?— 
rhey would continue the work of dredging ; but I cannot say how they would dispose of it 
With the aid of gunpowder, &c., and the galvanic battery, it is proved that anything -can be 
knocked away. With 45 lbs. of gunpowder I have tried under a shoal, and I have tried it on 
the top ; and laying it on the top, it is generally all broken up to 30 or 40 feet in diameter. 

2552. (Capt. Washington.) You have referred to the Trinity standard; will you state who 
placed those standards, and where they are placed?— The Trinity House placed them; every 

oclc has got the mark of the Trinity standard ; from Greenwich up to London Bridge we 
nave stones to put down ; and at several points. 

2553. Do you state that you placed them ?— Tile Trinity House placed the marks upon the 
.bridges, but on the shores I have placed them and stones in the river with the Trinity standard 
marked upon them. 

2554. Are these standards all placed at the same level ?— They are. 

w , 10ra l — Mr - EImes > Surveyor of the Port of London. 

2oob. Are they kept clean so as to be always visible, and referable to in case of need?— 
lliey are. 

2557. Have you seen these marks yourself at different bridges ?— I have; several of them 
have been out from the washing of the steamers, and we have taken the levels again. and re- 
placed them upon the proper level. 

2558. Is not the level cut or let into the stone ?— There are marks on the bridges. We take 
the level of the stones, and these stones are let into the ground. 

25oy. Will you describe the nature of the standard ; is it a metal level let into the stone, or 
18 1 of£n' ,< 7 the i ace ° f the stone > or Panted ?— It is granite stone cut out with a chisel . 

-ObU. ( Capt. Beaufort.) You said, alluding to Woolwich, that the mud still accumulates in 

front of the dock-yard?— It does. 

2561. Can you suggest any means of keeping the front of. the dock-yard clear?— There is 
very little doubt if it was taken away it would be all the better, but Mr. Walker says in W 
report, that unless the point on the Essex shore is cut off, as fast as you take it away it wm 
accumulate again. It has been worked constantly; I believe it has cost Government 1000?. 
at different times, or more; and in two or three years it has got as bad as it was before. 
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2562. How much of that point would be cut off ?— -It is marked in the plan. Ca.pt. John Fisher, 

2563. " You agree with Mr. Walker? — Perfectly; it will make a more uniform set of the R-N. 

** 2564. With respect to the shingle for ballast; when there is more raised than can be dis- July 2 ’ 1845 ’ 

tiosed of, is there any flat, covered at high water, on which you can deposit it? — It may be 
deposited for different purposes ; we deposit a great deal of mud out of the Docks ; we throw 
it down on the embankment at the Isle of Dogs and other places to keep up the embankment. 

2565. And there is sufficient space to lay out any quantity of shingle that might be raised 
out" of the shoals ? — Yes. Mr. Cubitt is going to carry an extension of the wharf from Green- 
wich Ferry ; he has taken a great deal of the deposit of the river from that place to fill up. 

2566. (Chairman.) Will you state to the Commission what general improvements you 
would recommend in the river? — I recommend Mr. Walker’s plan of a regular line of 
embankment and removal of the shoals. As far as regards the moorings, ttiey are per- 
fectly complete ; the colliers were formerly moored at their own anchors, and constantly 
breaking adrift. I have laid down stones of 11 and 12 tons, and embedded them 12 feet, and 
they keep their station in the channel, and a wide water way of 300 feet through the Thames 
is preserved. There is another improvement I should point out. Formerly I had no power 
below Blackwall ; I have got the power now ; and instead of having that glut of colliers in the 
upper part, I have got sections between London and Gravesend. When they come to 
Gravesend they are ordered to the different stations, and as vacancies occur ordei-s are sent 
down from London for a number of colliers to fill up those vacancies. I think last January 
I had 900 sail of colliers between Gravesend and London Bridge. 

2567. Do vou find in practice any difficulty or delay arise from part of the duty of carrying 
away the shoals of the river devolving on you and part on the Trinity House? — Yes; at 
Woolwich Reach they are obliged to wait till there is sufficient water to go over Ham Shelf, 

I have known steamers wait an hour and a half, or two hours, to go over that. 

2568 What do you consider a sufficient depth ? — 14 feet. 

2569. You mean it is unnecessary expense to work below 15 feet ? — Yes ; below that Reach 
and above it we have 16 to 20 feet water ; off the lower part of Deptford upwards of 20 



ieei. 

2570. (Mr. Hume.) You have stated that Government have been at considerable expense 
about Woolwich ; do you continue of opinion that if Hookness was rounded off', as stated by 
Mr. Walker, that mud bank would be much lessened, and perhaps swept away? — There is 
not the least doubt of it. 

2571. Would not the cutting of that be less expense than the Government are at yearly in 
attempting to keep Woolwich clear ? — There is no doubt of that. They may go to what 
expense they like, and they would not keep Woolwich clear, except that point was cut off. 
Government have been at considerable expense, and for yeavs they have had the work going 
on, and as fast as they take it it gets bad again. 

2572. (Capt. Beaufort.) You were speaking of the pier that is run out at Greenwich. 
There was a straight wharf of stone- just above the Hospital which tumbled in ; might not 
that have been kept sufficiently clear for the use of steamers by a judicious dredging in front 
of it ? — That, in my opinion, would have been quite sufficient space for steamers, if it had 
not fallen in. 

2573. Could it have been kept clear at low water by dredging alongside of it ? — It could 
be done ; but I think it would affect the foundations of tire wharf. 

2574. By judicious dredging on the hollow side of the river, can deep water be kept 
sufficient for all those steamers that go up and down the river ? — I think not ; I think it 
would fill up almost as fast as you take it down ; and, again, where you have got a long pier 
like that, there is a rise and fall of tide of 18 feet. By having a barge outside of the pier, 
from the rise and fall of water the barge rises and falls with the tide, and, of course, it is 
more convenient and safe for the passenger's to land from that, and the steamers to come along- 
side. I do not think any steam wharf or pier could do without something ot that kind. At 
Billingsgate they have got a thing of this sort, and we do not find it any inconvenience, and 
fish-boats come alongside, and they have ladders at low water from that to the market. 

2575. Is there any deep water alongside that iron wharf at Blackwall? — They have got 
barges there ; but that is no obstruction whatever to the river. 

2576. Why cannot wharfs be kept sufficiently deep for those steamers to go alongside? — 
There is no doubt of it, if they have depth of water. 

25 77. If the water can be kept sufficiently clear and deep on the concave side of the river at 
Blackwall, why cannot it be sufficiently deep and clear at Greenwich? — By going to expense it 
could be done. There would be no difficulty in it ; but it would be attended with great danger, 
unless they had a barge alongside for the safety of the passengers lauding. I may mention 
with regard to those piers running out, I agree with Mr. Walker, as to having a regular and 
uniform frontage for the river. 

2578. You still suggest the propriety of having piers or open piles sticking out in the river ? 

• — I say where the public require it, and for their accommodation it ought to be done on piles, 
but on no other principle^ because the piles will allow a free circulation of the current ebb and 
flow, and prevent accumulation. 

2579. If the water is sufficiently deep, and the wharfs sufficiently long for the steamers to 
go alongside of them fore and aft, what objection is there as to the convenience of the public in 
that respect? — There would be no occasion to put any projection out if that was the case. 



\The Witness withdrew.] 
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124 MINUTES of EVIDENCE taken before the COMMISSIONERS 
Mr. William Cubitt, C.E., examined. 

2580. ( Chmrmm. ) You are a Vice-President of the Institution of Civil Engineers » V 
w7. m -n n; ? 3 !* n ba ’ e T", bee “ “ e "S meer ^ — Upwards of 40 years.” ~’ :a ' 
4084. What tidal rivers and harbours have yon examined and reported unon V r i 

examined in a professional way, or reported upon the following; viz. ^ 1 aave 



Southwold Harbour, 
Swansea Harbour, 
Shannon Navigation, 
Severn Navigation, 
Sunderland Harbour, 
Southampton Docks/ 
Tees Navigation, 
Tyne River. 
Wisbeach River, 
Wyre Harbour, 
Weymouth Harbour, 
Waterford Harbour, 
Wexford Harbour, 
Welland Navigation, 
Yarmouth Harbour,’ 
And some others. 



Aberdeen Harbour, Havle Harbour, 

Aberystwith Harbour, Harburg Harbour, 

Arbroath Harbour, Hastings Harbour, 

Ballyshannon Harbour, Harwich Harbour, 

Bute Ship Canal, Humber River, 

Ballvteig Lough, Kingstown Harbour, 

Berwick Harbour, Leith Harbour, 

Belfast Harbour, Lowestoft Harbour, 

Birkenhead Docks, Langstone Harbour, 

Clyde Navigation, Loughs Swilly and Foyle, 

Dover Harbour, Mulloghmore Harbour, 

Dublin Harbour, Mersey River, 

Exeter Navigation, Medway Navigation, 

Folkstone Harbour, Newhaven Harbour, 

Falmouth Harbour, Newry Navigation, 

Faversham Harbour, Rye Harbour, 

Grangemouth Harbour ( 

, 25 , 83 ‘ In * h ® course of vour experience, have you been enabled to lay down any nrincinl* 
which is generally applicable to the improvement of tidal rivers?— I know of no Jneral rS 

° f ^ ^ 

2585. Explain in what way these obstructions operate ?— By causing eddies sand or i 
and in a continual tendency to increase the evils. ° J 

40Bb. How can such obstructions be most effectually removed!— By a varietv of mod.. 
scourfngf&l*V lrCUmStanCeS ^ * M ’ Ss< S roini “& wharflng, embanking! dredghj 

to 7hc S ™tom e T T i0 " I hl J dCp ' hs in rirm and lhe!r of scouring are chicly due 

theses'. ° r ^ CW ™ ed in t° fronTthe s ra^^^eneSl^^edting, 3 to^ltfbrought 1 in!rtna 

you have kid down'ta “ r hich ,. '™ rks dK %ned ia conformity with the principle, 

2W1 y , . d m . eve ' y case u P“ a the “»”• principle ?Ino. 

or prindpTesVoXTkT/r Sta b“ S ^" hioh 7 rk . ! des « ned in P™c!ple 

B i y d “ ha ™ ^ h™ 11 productive of beneficial effects ?— Yes. 

from the applicaticrTof art°tn satlsded that in aiI tllese harbours great benefit has resulted 
beaTsalloTart ‘ aSS ‘ StnatUre? - YeS; b,lt there “> some cases in which nature 

tion ?— I am! f ~* odson '' ) ^ ou are > I believe, the engineer for the Severn Improvement Naviga- 

imptol'd^hrs y evwn r ™ ' fwf diffS’7 “ p f ra,i °" a effect in that riyer?-Yes; we 
improved it by contracting where it if rf *1* ir ! the tidewa y as a tidal river > we 
stances, and by dredging it where it is ton ' \h 'l? by JJ a J* nkme J l ? s * b y fascine s, and other sub- 
art of a uniform width fnd auniform i t W ; that 1Sj ™ akin g a ? much as possible by 
ceeding to the utmost extent nf e pth to ensure a perfect navigation, and which is suc- 

tide ceases, is improved by makin/the^ 0 ^- 01 / 3, r J 16 °^ ler P ortioa of the Severn, after the 
by means of locks and weir? ° nver mto different levels or ponds, and connecting them 
li ^atl teough the “ ° ‘* 8 ° ff 111 th6 fl °° d " ates ‘he weim and all 

2596 S,°m»T ny V.t rS h f e y ou . erecte[I on the Severn !— Four, 
able to obtain?— -We have obfidned^ 1 S' le8af navigable river have you now been 

upwards for nearly 20 mile? ivh • p ° n , st ^ nt f nd uni form depth of six feet of water and 
or twenty inches for manv mn th* °™, ei /y ,n P^ aces there frequently was not above eighteen 

entirely at a" stop; and we are now 
by making a uniform breadth and rtrnth ^ neai /Y 30 miles in the tideway above Gloucester, 
nearly completed d d P h ° f channel b y the ™ans I have stated. That is now 

by'fascines'in the tfdewav 6 m$^- er iJ n c< ^ se< B* ence of the four locks out of the tideway, and 
Upwards of 40 miles ^ 1S be wbcde length of your improvements in the Severn?— 

TlfcStmelf Je 0 *dl'n”n l j?„ t l >P S. t mora weirs in the Severn, or are those sufficient ?- 

2599 M, O P ‘ “ der lhe present Act. 

I have. ' V<! y °“ heard of ,he attempl t0 cross ‘he Severn at a place named Hock Crib !- 
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2600. Would it or would it not be detrimental to that navigation to permit a bridge to be 
nut over the river anywhere there ? — If I were instructed to improve the navigation of the 
Severn for sea-going vessels, I should make a ship canal across the isthmus at Hock Crib and 
Fratnilode, for the purpose of obtaining a navigation, with double stop-locks at both ends of 
that cut. That would be a portion of the works I should propose for improving the Severn, 
leaving the river to go in its present channel round by Newnham ; but combined with such 
cut and locks, I should embank off and reclaim many thousand acres of land on the Nooze 
sands, just below, in order to make a proper channel below for vessels to come up the 
same cut. That would both gain land and improve the navigation, and also improve the 
river above; but a cut across the isthmus, and with locks in it, must, I think, whatever be 
done, form a portion of the works for the improvement of the Severn navigation. 

2601. Would that be quite independent of bridges ? — So far that would have nothing to do 
with bridges, except the bridges of the roads which, cross into the island ; but, as an engineer, 

I should explain that I offered no objection to their making the cut, provided they made 
proper works, and kept them up at their own cost. It does not necessarily follow that the tide 
should be allowed to flow up to Gloucester, in order to improve the Severn, even in the best 
manner, because there are two or three modes by which the Severn might be very materially 
improved. One is by letting the tide go up, and another is by not letting it go up. If we 
were to stop the tide altogether at Hock Crib, it might be made a better job for all the lands 
above and for all the lands below, and for all the navigation, probably, without doing anything 
to control the tide. 

2602. (Mr. Hume.) What difficulties do you allude to in controlling with regard to the 
flood tide ? — If we were to do the best we could to make a channel all the way up to Glou- 
cester, the tide comes so strong from the trumpet mouth of the estuary of the Severn, that it 
carries a bore all the way to Gloucester, and that is productive of great evil both with regard 
to navigation, and with regard to the banks of the land ; and it is a very difficult thing indeed 
to control; whereas we could bring a river with 10 or 20 feet of water all the way down to 
Hock Crib, if we stopped the tide at Hock Crib, and pass all the land water by a weir, 
and never have the river silt up at all. 

2603. Does not a tide so strong as that which comes up with the bore tend to keep and 
deepen the channel if kept within limits as to width ? — It is difficult to keep it within limits. 
These things are all good or bad, according to their cost. If from Hock Crib we could be 
sure of 15 or 20 feet of water at all times to Gloucester, and all was quiet, it would be a fine 
thing, much better than having a roaring furious bore all the way. 

2604. You think that benefit might arise from having, as it were, an inland navigation from 
Hock Crib, by keeping the tide beyond it ? — I could take the whole of the land flood-water off 
over the weir not more than two or three inches thick during the heaviest floods that ever 
came down that part of the river into that navigation, and by steaming, or sailing, or tracking, 
there would be a perfect navigation for 60 or 70 miles up to Stourport. 

2605. You have mentioned Rye Harbour ; will you state on what principles the navigation 
of the harbour of Rye could be improved ? — The only way to improve the navigation of the 
harbour of Rye is, in the first place, to get a good channel out from Rye to the low-water 
channel of the sea, which is about a mile and a-half from the present pier through sand. 
They are now acting gradually upon a recommendation of mine, in carrying out a breakwater 
straight across those sands, which, as far as it has gone, acts admirably well. 

2606. Is it your object in erecting that pier to prevent the ebb tide from spreading over the 
sands on both sides ? — It is to keep it to one place. 

2607. Have you attended to the flow of the river above Rye ? — A great deal. 

2608. Have you visited Scot’s Float Sluice? — Yes, many times. That has been lately 
rebuilt under my particular notice. 

2609. What would be the effect of removing that sluice so as to allow a flow of tide 
upwards ? — I must revert to what it was formerly, and how it came to be as it is now built. 
Many years ago the River Rother went up beyond Rye, up to the channel of the valley of 
Kother, a considerable distance, 15 miles at least. It was a very flat, sluggish, sort of river. 
It began to silt up a good deal, and the water came sluggishly to it, until at last a portion of 
the river was what was, at that day, termed inned out, they made a bank across the valley, 
and at the end they stopped the tide, and the lower land that began to be dry they reclaimed 
and stopped it, and that left those lands in statu quo ; they did not rise any more after that. 
Subsequently the land outside the bank began to rise, as it always will where the tide is 
stopped, until other land in the valley became lifted higher than the first land, and they were 
Redout, and, I think, a third set were inned out until at last they came to Scot’s Float Sluice, 
and there they made banks and carried the water off through the sluice as it now goes ; and 
, e i^ eC ^ ' s . th® lands which were last drained and inned out are several feet higher than 
“e land which was first inned out, and when they began those lands were many feet lower. 

herever we embank against the sea, in almost every case outside next the sea, the embank- 
ment of land rises very fast, but it never rises any more inside. If we take the case of the Nene 
at outton Bridge, that was effected at great cost, and they saved several thousand acres of 
and. Since that was done the land has risen six feet, and they are now taking 2000 acres 
more in from the open sea. Before taking down Scot’s Float Sluice the banks of the river 
mU 9ftin r ^‘ Sed and strengthened to a great degree. 

. r\ 1U ’ (Uap*. Washington.) To wnat degree, three feet? — More than that. As I have 
claimed” 18 ^ round tlle y ^ ast reclaimed is many feet higher than that which was first re- 

ha^t \ ^ r ' ^ wne '\ Then the volume of water that would flow up is so great that they would 

re to bank up? — It is, because what they first took iu was so much and so high up the country. 



Mr. W. Cubitt, C.l 
July 2, 1845. 
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. You would have to embank those lands out not only to high-watermark, but to meetfl 
the high water again. 00c * s 0l > 

2612. You have attended to the progress of that? — Yes. If you embank out and tak 1 

the sluice then an effect will come of this kind — that the sea will then in that narro j 
confined channel deposit the silt so fast that it: would choke itself up in a few years At ti 
lingham Channel, a little while ago, to my knowledge, the gates were damaged and it 
left open to the tide, and became silted up, as this would be in the course of three o • 
years, and they could do nothing with it ; and that would be the case up the Rolher n T 
taking down the sluice and contracting the channel. off ■ 

2613. Would not a larger quantity of water flow up, and would not the scour bv the eU 

tend to keep it clean? — No, because there is not enough; you have no volume, no surface ° 
carriage of backwater behind; it is a little stream. ’ ,no 

2614. Are you aware of what took place in 1812, when the sluice was broken down?— V 

I am generally aware that there was a question raised that if they loft it down it would be aaS 
thing ; because, for a short time, great effects ensued in the locality of the sluice in scourimr 
away a great quantity of mud, but that very soon ceased, and the thing would have been m 
it is at Tillingham Channel. ” 

2615. Are you aware what alterations took place in the depth of the water opposite R ve 

and at the place where you have lately erected the pier?— I do not think the bar was loir 
than it is now. r 

2616. We have evidence stating it was 3 feet deeper than it was before ? — I doubt it. 

2617. The harbour-master, who measured it, states that that was the fact; and that vesseb 
drawing a certain depth of water came up then which could not come up now, and did not 
come up before ; therefore, how can that be reconciled with what you have now stated ?— Those 
things must be taken with a great deal of reservation, I think. There never was, within the 
memory of man, a greater depth of water up to Rye from the ocean than there is now, I 

■2618. ( Capt . Washington) If you were to dredge the river Rother up two or three miles 
would not that make sufficient channel for the flood-water to pour off?— The flood-water gets 
oli now, and you would not have more flood-water than you have now. The tide-water would 
runin and out; but there is not channel enough in the whole to hold sufficient tide-water to 
do any good compared with the expense of obtaining it. 

2619. Can you point out any mode, by making a reservoir or any other means, of improving 

Kye Harbour ?— If they pursue the advice I have given they would have a much better and a 
very good harbour at Rye; there is a scour from above. Nature has already filled up the 
whole valley, not only to neap-tide mark but above it. r 

2620. (Mr. Hume ) Are you aware that, in 1812, when the sluice was broken down, tint 
tbe wrater flowed up 15 miles ? — Yes ; so it would to-morrow. 

2621. Would not the scour of that have an effect tending to keep flic channel opposite 

J or5o A ?-Ve ' 7 C md “, d ' aad that for » *«7 *<* time ; there is hardly anything of h, 

2622. Are you not aware that, by the proceedings in the Clyde, to whieli you hive allude}, 
great benefit has arisen from dredging, removing from the bottom, and straightening the 
channel?— Yes, to some extent ; and if you were to pursue the same thing at Rye which 
1 have recommended, the same effects would, in a great measure, be obtained ; but they have 

niorc back-water, and have no reservoirs for the tide. 

2623. And yet, by dredging, widening, and narrowing, so as to make a uniform flow to 
increase die current, the channel has been deepened ’-Yes ; they have not increased the 
^ened the Chain'S' 6 Say ° Un ' e "‘ W “ S ''““ e1 ' formerl y *“> it “ »ow, but they have 



2624.. (Capt. Washington,) And thereby made a reservoir?— It is quite a different 
Comparing one thing with another, the channel at Glasgow is made between tbe lotv-t 



low-water 



m SofI?r Sh ')l ater m ^' ky thatis * betweeH Greenock and Glasgo, 

, ( Mr - Hume.) Do you mean to say, as your deliberate o 

R ° ther \°i tht \ flow ° f tidc the morc the harbour will silt up ?— No; I mean 
9n IL r I r C °u d make , the w , hole vall(? y illto ;i iarge reservoir, and remove some 15 or 
Wn in f ri aps ^ a r m , lle wide and 15 long, nearly as it is said to have 
,. y of yme, then Rye Harbour will be scoured out in grand style. If things were so 
weld’d ' °/ “PFO^matmg to it at all, that would in time fill up with mud again, and it 

oron k m0n! l ° leep “ out tha ” k « e P“S out would be worth 
Jit , y°? “ ca “, to sa y, tha *i b y ,*e great quantity of fiood-tido over the lands, which you 

otfetfee of ,w dam T d °“ l t?*™' wh ^ e that esisled the lw >- b 0” of was deep in co«- 
it iTnow ^ fr ° m s “ cb a 1 uant,t y “f water ?-I have no doubt that it was deeper than 

the 2 flow oll he S!l ™ is applied now would you not deepen the harbour by increasing 

stand ole „;’TF3”” ty, , mCreaSmg tlle scour ’-Yes; but I cannot make this Board under 
3 Jr, „ , *?®™ce between great things and little in that respect ; for what you think 
2698 T.S ,h ’" g “ d0 ‘"S 18 tllat which I think would be a «ry little one. 

» , a, a principle upon which you propose to act, and is nut that principle to 
Welt ’onaSl P osslW e. impediments to the flow of tire tide, with a view of obtaining the 

I f Ji 0 “l OUt ? u ebb ,“ formerly existed ? — Yes, that is true in the abstract, 

would costs or U f /la Jot. that it would do well lor a considerable time. All you can do 
aro i ot onlv d8a , 1 , ofm ,°“y. have very little effect. My thoughts about these things 
2“» * 1,e ? be d0, ’“ but whether they areworthdoing. 

■princirde but vnu +v!? , °“ missl0n to understand you to say that you do not disagree in the 
1 3 y nb * be expense of keeping up on a small river the agency of a large 
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«cour would be more expensive than it would he useful? — Yes ; and I mean to subscribe to the Mr. W. Cuhitt C E 

principle which you mentioned to this extent, that I seldom recommend internal waters ’ 

to be embanked that are covered by a neap tide. July 2, 1845. 

2630. That is to say you would allow the full flow of the flood to give the benefit of the ebb 
scour in every case?— Yes; and I mean to go on to say that above Scot’s Float Sluice you 
will find some quantity of land that would not be covered by a neap tide, but which was for- 
merly covered by every tide. 

2631. In consequence of its being dammed out?— In consequence of its beino- raised by 
nature to a higher level than neap tide. 

2632. If it was covered with water? — Yes. 

2633. With tide water? — Yes. 

2634. Do you consider that the level now is higher than it was before?— Not higher than 
it was when embanking, but higher than neap tide constantly when it was embanking. The 
last lands embanked continued to deposit itself, and they were nearly as high as spring tide. 

It is astonishing how fast land, when it gets above neap tide height, will rise on every tide 
until it will get to nearly spring tide height. There is nothing we can do artificially which is 
worth doing for a deep back-water channel. I have spent many thousand pounds in trying to 
do that which you are now recommending— back-water or reservoirs to secure harbours. All 
Teservoirs to fill by the tide are of the same principle, that the river would be above Scot’s 
Float Sluice. I can revert to other reservoirs which are higher than the highest water. The 
channel to the Bute docks is kept open by scouring, and scouring by the reservoir higher than the 
highest tide ; but I fill that reservoir, not from the sea, but with clear water from the River 
Taff, brought some miles above on a level ; but there are many modes of working the thino-. 

2635. Is it your deliberate opinion that opening up back-water to allow the tide to spread 
over any land is no advantage to the scour? — I must answer that question with a qualification. 

I say the principle of back-water is excellent if it can be maintained, and can be made worth 
its cost. My deliberate opinion is, and my advice always has been, that it is improper to 
embank any land which is covered by neap tide, which water is necessary to keep open a 
harbour. Times will arise when the land gets higher than the neap tide. I mean to say it 
is not worth while to dig out reservoirs for the sea to run into to make scour water, if that 
water has a tendency to fill them up again, as it has up the Rother ; and if you were now to 
throw down Scot’s Float Sluice, and make the banks higher along the River Rother up to 
Robert’s Bridge, it would begin to lay a shelf of mud on the two sides until there would be 
scarcely rivulet enough to bring down the land water ; and the effect would be that the land 
flood coming suddenly down the channel would be obstructed so much by the deposit that 
the flood water could not get down, but run over the banks. 

2636. Do you consider there is any peculiarity in the River Rother silting up by the flood 
tide more than on any other river? — No; it is so on all heavily charged rivers, and where the 
shores on the river are flat. 

2637. Then in that case it should be the study to keep out the tide ? — In all cases where it 
is proper so to do; where all the circumstances combine to make that necessary. No one rule 
or principle can be found to fit all cases. There is no engineering so difficult as harbour en- 
gineering, about, which every one thinks he knows something, and the moment he begins to 
apply one particular principle to all general cases, it fails in 99 cases out of 100. 

2638. You mean to say that each harbour, from its formation and locality, have peculia- 
rities that require to be studied before you can act upon any general principle ? — Yes. 

2639. Are the Commission to understand you to say, as a general principle, that it is desi- 
rable not to exclude the tide water which has flown and coveved land by the neap tide as you 
say ? — As a general principle, where you want a scouring power, or a tide to do good, and a 
harbour through which water passes in the flood, you should never embank any lands above that 
harbour which are covered by neap tide, because every cubic yard of water which goes in, goes 
hack again, and helps to keep the channel open. 

2640. Are the Commission to understand that inclosures in the land stopping the flow of 
tidal water, must gradually injure the bar of the harbour to which that formerly served as a 
scour ? — Yes, it will do so ; and moreover, if it is not done by art, it will soon be done by 
nature. 

2641. In what way can art in these cases assist nature best? — Art can assist nature best if 
the channel gets crooked by endeavouring to keep it straight. If it. gets uneven in its depth, 
aTt can assist nature by endeavouring to keep the bottom even. 

2642. You mean where eddies may have formed? — Yes. If the Rye H arbour people had 
had money enough, they would have had a better harbour by this time. They have got engi- 
neers among themselves, and what, one man proposed, another man opposed, and so they have 
gone on to the present day. 

2643. Then you consider the harbour has suffered by not having one continuous authority to 
direct their proceedings? — I think so. 

. 2644. What is your opinion generally on the harbours you have visited with regard to the 
improvements that have been made ; do you consider, that generally speaking, harbours have 
sunered as much by neglect as by attempted improvements ? — They have both had their share 
m making harbours bad, but still many harbours in this kingdom are much improved from what 
they formerly were by engineering. 

-645. Considering harbours to be works for national purposes, would it be proper in your 
ppimon that the Government should have control or superintendence over all attempts to 
improve or interfere with the harbour ? — They have a good deal of control as it is, and very 
ittle power of doing good. They have power to do evil more than to do good, I think, at 
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2646. What powers do you allude to that are wanting to enable them to do good ? T 

enable good to be done if we take all the harbours in the kingdom, and apply thereTto V 
purposes, or otherwise, there should be one head or one Board as a branch of the Adrn'" ^ 
tion, and that of the highest possible character, and with sufficient funds at its disposal 10iStra * 

2647. You mean that a central Government Board acting with adequate authority sh u 
have a general superintendence of the harbours of the country?— I think that would b ° U ^ 
ceedingly good and very useful if properly administered, provided it was not made a jobber 

2648. You consider that the Superintendent of such a Board ought to have the now 

command the highest talent in the country? — Yes. ^ er 0 

2649. What are the particular powers now that would enable a Board so formed honestl 
to carry out that which would be best for the interest of the navigation ? — It is a very diffi \ 
question to answer. I sometimes see good done by those powers of the Admiralty and I 
sometimes see evil done ; it is a sort of power with which they may do mischief, but cannot d 
good ; they have not much capital at their command to do good with. 

2650. You mean to say that a Board so formed ought to have at their disposal means of 
assisting a local fund, or perhaps even without that assistance carrying out such measures as 
might be pointed out by science to improve the navigation?— I think they should have means 
of assistance. There are means of assistance now possessed by a Government Board, but in 
such a questionable form, that although I have known it do good, yet I have known some evils 
arise — I mean the Exchequer Loan Board ; there are means of getting money to do certain 
works for improving the harbours and roads, or anything else. It should be a Board that did 
not change with politics. 

2651. A permanent Board?— A permanent Board of the highest standing. 

2652. From your observation in the different places where you have been, have you seen 
any disposition in a local Board to study more the immediate advantage at the place or of the 
time than the general interests of the port as a place for navigation ? — The means of the local 
Board are always limited ; they have no power to do anything except taxing commerce, and 
then there always comes a battle about that, with the different interests; and then if they apply 
to Government, the Government have no means, except by granting an Act of Parliament to 
lew tolls and dues and so on. 

Do you consider that it would be an advantage that the Admiralty or a Superin- 
tending Board should have the power of naming a certain proportion of the acting Com- 
missioners on the spot to prevent selfish local interests from interfering with national objects? 
—~lhat is done now; I have to do with a harbour occasionally where that is carried out, 
that is, at Edinburgh and Leith ; there are Government Commissioners there put in and at 
some other places. 

2654. What is the inconvenience you observe; is it from a divided authority? — It makes a 
divided Board of it, generally speaking. 

2655. Have you not seen, on the other hand, great evil arising from the local Com- 

missioners allowing land to be inclosed, aud jetties and obstructions to be raised which it was 
their duty to have prevented?— I cannot call to mind any particular cases ; I have seen cases 
where things have been refused which could have done no harm, and others granted which 
would do a great deal. ° 

2656. By the local authorities? — Yes. 

2657. Then in what way could you suggest any better means by which these Boards would 
be obliged to attend to the national objects which harbours ought to be ? — It always comes to 
this, what can we get by doing such and such a thing ? That is the question. If a port wants 
improvement, those whose interests it lay in having it improved, will associate together and 

the matter over, and they say, if such and such a thing is done, this would be made a good 
E- ' u-r 6y Ca ® the en g‘ neer t0 state what it would cost; he will tell them to the best of 
nis ability, something or other which may be very short of the amount. They go to Parlia- 
ment to get power to make improvements and levy dues, and so on, in order to raise a capital 
lor executing the works. It frequently happens that when they have got their powers and 
money, and expended what they have got, that they generally come short, and there they stop ; 
tnere is not sufficient trade to pay the cost, and if there is not trade enough to pay the cost, 
w o has any interest m going on with further expenditure ? therefore the improvement neces- 
sarily stops and Government, unless it is for express Government purposes, for national improve- 
k? u° r 6 t. nCe ’ ° r something of that sort, Government has no interests in private harbours, 
directly* 1 ^ ° e mere *^ to a few coals, or carry produce out ; they have no interest in that 

2658. Is it not a question of great importance to any Government, looking to the coast of 
is coun ry, surrounded by so many ships, to have places of refuge in the event of war, or 
aa weather. Is it not on that account a national object of great importance, to make eveiy 
ar our as goo as they can ? I think it is, but those things are only in degrees as harbours 

or reruge ; there are few places where harbours of refuge could be made, and where they are 
made they cost a great deal of money. 

2659. (Capt. Washington.) With reference to Rye Harbour, would you not, seeing there is 
a dixierence of 11 feet in the nse of the tide between the town and low-water edge in the 

bhian T.t, y0 “i, n0t re “ mmlmd dredging the harbour, and up to Scot’s Float Sluice ?-Yes. 
. 1 ,. ' ' ‘ hereby wouM you not gain that great reservoir of scourhw water in the channel of 
me river itself ? — Yes. D 

■ any tendency to form a bar at low-water 

2662. If we dredge two miles in the bed of the river, above Scot’s Float Sluice, should we 
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not get great additional scouring power? — No, verv little • vnu „ 

byrfgumling .1,3 channel fromlcofs Float SwTd“ T'- hf° 

tag that, and carrying out the eastern work down to the low-waiter mSk j „ v gh , ,en 

for comparatively little money, and you would have a continually increasing good hartou/ 0 ” 6 

2863. Do you not think that the pier should be slightly curved in onfnf l . 
mark, or would it be better straight ?— -It depends on circumsrances as to tlwrtate'f tWVW 
the place. In that place I think I straight on, is best, or it St 2 corn" of cone’t 

2664. Convex to tile westward!— Yes ; whereas in some other cases it is necessary to make 
them curve towards the centre ; local circumstances there come into nlav avoir, Th w 

I think the straight one would be the best. P y g In lhat 0380 

2665. Are you not of opinion that o depth of 20 feet at high water springs may he 

S^terspffigf ““"•“"'d'-I 18 feet may be mainta^nefat Ryl at 

1 ' 266 L ( ,?Fl’Td) lB S h T any ^ilhcuky in the proposed railway crossing the River Rother 
abore Scot s Float Sluice —I cannot explain all the difficulties now, but going from the present 
line would be attended with greater difficulty than in going in the presfnt line, because^ we 
were to cioss above Scot s Float Sluice, wo should have to tunnel considerably. All alongside 
the roar is a steep cliff, and there is not room, if I recollect right, between that cliff a„3 he 
river to carry the railway clear of building property. Iieeping outside the river, it came nearly 
at right angles to the stream at both places, and there was So remonstrance against it at he 
tune from .the parties interested in it that I heard of. 8 

2667. (Mr Hume.) On public grounds?— As things now stand, I do not think on public 

grounds it makes sixpence difference. puunc 

2668. You do not think there is any chance of the harbour becoming, as it formerly was 
capable of receiving a greater number of ship ?-I am sure the parties, if they had the 00 ™; 
to make the railway where it n laid down, would very readily bind themselves to alter if 
such a state of things occurred. 

2669. {Capt. Wmhingtm.) Are you aware that it is less than a quarter of a mile from the 
harbour where all the ships lay, and not above a mile and a-half from the sea at hiwh water 
and exposed to the swell of a south-westerly gale?— Yes ; and I am aware of ma3y placed 
the'shi^lle aM m * hl! Sam<i F ° Slt10 ”' Lontlo, ' Bridge is not a quarter of a mile from where 

The object of the Commission is to prevent the navigation from being 

mpcded, and if this railway is allowed to cross so low down, it is obvious that all navigation 
would be entirely stopped can you suggest any other way?— I can suggest another way by 
S ™’' might cross higher up, but it does not follow that the railway should be 
aS„ Hull hi® *“ r com, “:T "** bridges in contemplation, and some executed, 

and in HoUand there is little else for railways. They con take no lino but tire one proposed 

Sil F ing tr SfllmSal g8th “'' 1 beW That "’ a y‘ h0 parties stand V this 
cession.. t myselt see no reason at present why all the navigation could not go on through 
an opening bridge that has gone on, and all that ever will go on. 

[ The Witness withdrew .] 



Mr. W. (Mitt, C.E. 
July 2, 1845. 



Mr. John Peter Fearon, Solicitor to the Eastern 
Counties Railway, 

Mr. Peter William Barlow, Engineer to the Ash-, 
ford and Hastings (Branch) Hailway, 



sworn and examined. 



^ T ° Mr ' Sarlm -) Wi| I you point out on the map the course the in 

li»e nowpro°po^7,rcl l pty a " OB3 ‘ he ^ “ "° W Pr ° p0Sed “ Ua0k is th< 

PWohte rirni—Ya raUWayS bcf ° M tbe Committ0e intend to cross about the same 

B S„ P hat are , their Tit 0 South-Eastern line from Hastings to Ashford, and the 

2 W? n Company s extension’ of their Lewes and Ilastinos line. 

seauie hiCh , <l0 y ? u . ttp P. e f ? .- 1 I am th0 0 "g ia00 '- f»r the South-Eastern line. In con. 
ied below ,'5 Allm ; , ' a ly ’ dlr0ct, “" lhat "° P a8sa S 0 ot that river should be 

to see • „*' , oat S1 h 1Ce ’ 1 conie now to ascertain the nature of the objection, in order 

expectation tv!' ! , can be . remedied, and to explain the kind of bridge that is proposed, in the 
bridp-e will u W • f , in . a S reat measure remove the supposed difficulty. The description of 
2676 0 aswivel . brid g«> with 30 feet opening. * F 

to offer n UF ° “* eCt bein ? to P reven t any impediment to the navigation, and at the same time 
Tou nronnsa tuT pessary impediment to the railway, will you explain to the Commission how 
is pronnlprl + & , railway shall cross so close to Rye without impeding the navigation ? — It 

river so thn)°+£ r0SS ^ ^ f', vive ^ bridge of 30 feet span, and as much opening as possible in the 
rarelvthat cK‘ ere W ° U M be no impediment offered to the (low of the water; and it is very 
hrido-e. 1 P S re< l ui re to go up there, and when they do, they pass through the swivel 

2678 n^ 1 & ume -) What is the width from bank to bank ? — 250 feet, 
on piles a « ° y°u propose any part of that to be solid, or all upon piles ? — It will be as much 
stance of itJh’ e * c ° nsislel ) t with the construction of a swivel bridge. From the circum- 
the foundatin em f a , SW1V . , it requires that considerable abutments should be made for 
ns ot the swivel bridge to work upon. You might make it in one span if it were 

S 



Mr. J. P. Fearon 
and 

Mr. P. W. Barlow. 
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not a swivel bridge ; but if it is a swivel bridge, you must have the abutments for the swivel 
bridge to work upon. 

2679. How much of the 250 feet of water way would you take up by the two abutments?— 
30 feet. , . . , A 

26S0. (i Chairman .) 15 feet on each side?— Yes ; there would be two abutments which the 
swivel bridge would work upon, and ore or two rows ot piles besides to support the remainina 
part of the bridge. I reckon 30 feet would be sufficient to take out of the water way. 0 

2681. (To Mr. Fcaron.) Would you be prepared to consent to the insertion of a clause in 
the Bill binding the Company, in the event of any serious injury occurring to the navigation by 
this bridge, to turn the line so as to cross above the sluice. In the event of Rye Harbour being 
improved in such a manner to make it of more importance, would there be any objection on the 
part of the Company to consent to the insertion of such a clause as would bind them to cross the 
river higher above?— I should think not; but I should state the feeling of the South-Eastern 
Board is, supposing this line to be made, they would have the deepest possible interest in the 
well-being of the° harbour of Rye. So far from allowing any impediment, they would very 
willingly assist in improving that harbour, which they have always thought capable of improve. 

mf 2682. (Mr. Hume) Supposing it should be afterwards found, by the increase of the shipping 
and any accident likely to happen, would you oblige yourselves at a future period to undertake 
to vary your line and take it. on the other side? — (Mr. Barlow) I am not aware of any objec- 
tion to that.— (Mr. Fearon) I have no hesitation in saying, on the part of the South-Eastern 
Company, they will accede at once to such a clause. I perceive that that must he a condition, 
and if they do not accept that clause, there is an end of the Bill ; there will be an end of it 
unless we get your consent. 

2683. (Mr. Godson) (To Mr. Barlow) Is there room between the cliffs in the river for 
you to cross above the sluice, supposing you were ordered to do it at a future day? — I have 
looked to that point ; it might require more cost. 

2684. Would it require a tunnel? — No, I think not. 

2685. (Mr. Hume) Then we understand you to say a swing bridge is proposed of 30 feet 
width, of water way, including the piles and abutments? — Yes. 

2686. (To Mr. Fcaron) You are prepared to make some offer with respect to improving 
the harbour? — If this Commission can suggest any plan by which the harbour could be really 
and usefully and permanently improved, the South-Eastern Company will be very ready to 
contribute 10,0007. towards that object, supposing it proved to your satisfaction that it would 
really be doing the thing effectually ; because what every one has felt in that quarter is, that 
vast sums of money have been spent to no purpose. 

[ The Witness withdrew.] 

Adjourned. 



Wednesday, 9th July, 1845. 

Present : — 

Capt. Sir GORDON BREMER, K.C.B., in the Chair. 

Mr. Hume, M.P. I Capt. Beaufort, R.N. 

Mr. A. Chapman, M.P. | Capt. Washington, R.N. 

John Scott Russell, Esq., F.R.S., examined. 

2687. ( Chairman ) Will you be so good as to state your profession and place of residence? 
— I am an engineer, and live in London. 

2688. The Commissioners understand that you have devoted your attention to the construc- 

tion and improvement of tidal harbours ? — I have made a good many experiments upon the 
subject. • . 

2689. Will you state what tidal harbours and rivers you have'examined and reported upon. 
— The Dee, the Mersey, the Clyde, and the Tay, are the principal I have either examined or 
reported upon. I have examined recently several, of which the report is in progress, written, 
hut not yet published. 

2690. (Mr. Hume) What are the chief obstructions to the tide which are found, and m 
what way clo they operate ? — That is probably the point into which I have gone most fully » 
these observations. They were made for the express purpose of determining what the causes 
of the retardation of the tide were. It appears that the retardation of the progress of the tide 
wave in ascending the channel of a river is not dependent, as was supposed, upon the mere 
area of water way, as it has been called, blit chiefly upon the element of the depth of that wa er 
way, so that I found where the water way of the channel was most capacious, the tide suite 
most impediment, and that in other cases where the channel was very much smaller, the 0 
of the tide was much more accelerated ; so that I believe the one important point which t 
observations have served to bring out is this, that where the mean depth of the channe . 
greatest, independent of the area, the progress of the tidal wave up the river will be the m 
accelerated. There were some very strong cases of that, which I found in my observations U F 
the Clyde. Some portions of the channel were of considerable width, and others weie . c u 
siderably deeper, and the shores, instead of shelving with a greater slope, were compara w J 
perpendicular, and it was found that the velocity of the tidal wave was considerably g rea 
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where the channel was narrow and deep, and where the sides were nearly perpendicular ; that 
that was the form which was most favourable for the progress of the tidal wave. In the’other 
case the spreading shelving banks seemed to impede the progress of the wave, although they 
gave a much larger area of water. The experiments which I have made prove that the tidal 
wave is propagated according to the same law as the wave called a wave of the first order 
Now I have found in the wave of the first order, and in all tidal waves that I have examined’ 
the velocity of propagation of the tidal wave is proportioned to the square root of the depth* 
and it is because the tidal wave is a wave of this order, that its speed is proportioned to the 
square root of the depth ; therefore that so far as a mere matter of generalized feet that the 
velocity of the tidal wave is proportioned to the square root of the depth ; but 1 can give a 
few numbers here which will state exactly what the velocities observed of the tidal wave are in 
all depths of channel. My experiments upon tide and other waves have been of 10 years’ 
standing in those rivers which I have already mentioned, and in artificial channels which I 
also constructed for the purpose of comparing with them. My first object was to make experi- 
ments on different channels, some of them artificial and some of them natural channels, in order 
to ascertain what law the propagation of the wave followed, and I found that I could, supposing 
the bottom level, determine with the greatest precision the velocity of the tidal wave when I 
knew the depth of the channel, and the following are the results : — In 10 feet depth of water 
I found the velocity of the tidal wave to be. 12 miles an hour; 20 feet depth 16 miles an hour; 
30 feet depth 20 miles an hour ; 50 feet depth 26 miles an hour ; 70 feet depth 32 miles an 
hour; 100 feet 34 miles an hour. I made the same experiments in a channel of the same 
depth, but shelving gradually to the bottom, and I found the effect of that contraction arising 
from the shelving sides which virtually diminish the mean depth, though they do not diminish 
the greatest depth, to be to reduce the velocity of the tidal wave to just one-half; and I found 
that that was not owing to the dimension, because if I made the channel twice as large by 
widening it, still if it sloped uniformly, however wide I made it, I never increased the velocity 
of the tidal wave so long as the greatest depth remained unchanged. 

2691. Can you explain how that is?— The principle of this is fully explained in the report 
on waves made to the British Association for the Advancement of Science in 1844. 

2692. Will you explain in what way the tidal wave is retarded by shallows in the bed of the 
river?— I find that in the deep part of the river the velocity of the tidal wave is that which is 
due to the depth, as given in the above table, but that the moment it comes to the shallow part 
it moves only with the same velocity through that shallow part as if the whole length of the 
channel were only of the shallow depth. It retains none of the acceleration in that shallow 
part which it had acquired in going through the deep part of the channel ; it instantly accele- 
rates its velocity by precisely the velocity due to that depth, however great it may be ; so from 
shallow to shallow, every shallow that it crosses, it may be considered for the time beinw as a 
shallow river of that depth. 

2693. (Capt. Washington.) By means of the table you have referred to, could you, by 
knowing the velocity of the tidal wave, predict approximatively the depth of water in the 
channel of a river? — Yes. 

2694. (Mr. Hume.) If that is a principle which you have established, does it not follow that 
the best means you have of improving the navigation is to remove every such shallow, however 
small it may be, and render the volume of water as nearly rectangular as possible ? — That 
follows necessarily. 

2695. Prom the observations which you have made in the different rivers you have named, 
have you had an opportunity of proving the correctness of this principle? — I have had tidal 
observations accurately made before and after the date of such alterations, and in every case 
the acceleration of the tidal wave has corresponded very directly with the increased depth of 
the channel. 

2696. What effects are produced on the flow of the water at these places where shallows are 
produced, or where shallows are removed ? — The first effect of a shallow part in a channel is 
to keep back the time of the commencement of the flood much more than it keeps back the 
time of high water ; the consequence of which is, that it diminishes very much the total time of 
flow up the river, the whole period of flood is very much shorter, and in consequence of this 
effect on the length of time of the flow, the total quantity of water carried up the river is very 
much diminished ; not only is it very much diminished, but the rapidity of the flood current is 
very much increased while it lasts, and the duration of the ebb is very much lengthened ; the 
consequence of that is, that there is a much greater tendency to carry up obstructions, and fill 
the river by the flood, than there is to clean it by the ebb. 

2697. Are there not retardations by projections on the sides of the river? — There are. I 
find that the chief effect of lateral projections or inequalities on the bauks is simply to retard 
and to break up the flow of the tidal wave, so as to diminish very much the quantity of wave 
w enters a river, but without affecting materially the time of the progress of the wave. 

2698. Do you mean that it prevents that quantity of water from flowing up that would flow 
n the banks were smooth and continuous ? — It does. 

-699. In what way have you seen these principles exemplified in the case of any of the 
nvere that you have visited ? — The first case in which I have seen the results of those observations 
verified is the case of the River Dee ; that, I think, is the most notorious case with which I am 
acquainted. I have some very old plans of the River Deo in the middle of the last century, 
m which I find the progress of the tidal wave through the deep channel direct to Chester to 
e very rapid, and the flow of the water up the river very great, but seme time ago the River 

ee Company diverted that river from its former course, and turned it into an extremely 
narrow channel, a kind of canal ; in that canal I made observations which showed that the 

S 2 
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velocity of the tidal wave in this part of the channel so turned into a canal was in exact 
formity with the table which I have just given in ; but immediately below that the ch C ° U | 
spreads out into a wide and shallow and crooked course ; and there I found the velocity of^h 
tidal wave, although in a much wider channel, very much retarded by the shallowness of th 
Dee. I consider that also to be a case in which the immediate interference of some power™ 
other is necessary to prevent theentire destruction of the channel; for in 1836, I had an o W 
tunitv of observing how injurious a very small obstruction might be in totally chan<nn» th* 
channel of the river. I found the river issuing from this canal, and going straight down out f 
this channel to a place called Flint; and I found that the course of the deep part of the riv° 
had for a longtime kept straight along the coast until some proprietor chose to reclaim a nij* 
of land in the immediate vicinity of Flint, and extended his enclosure into the water-wav • jV 
able to trace then most clearly the former path of the river previously to this proiectiorf 
although it has since been entirely obliterated. J ’ 

2700. In what year was that?— It was in 1834 or 1836. This projection was extvemelv 
small, but a strong one, and such has been the effect, of that projection as to divert the course 
of the river through a space something like a mile and a half, diverting it nearly at riuht 
angles across the estuary out of its former path, so as to ruin altogether the harbours which 
were originally established upon the south side of the coast without giving the opposite coast 
any benefit, for it did not turn it to the opposite coast, it merely turned it through die extensive 
sands of the estuary, and above that point it had an equally injurious effect for 3 or miles up- 
for instead of one channel on the south side, as formerly, it branched off in various directions^’ 

2701. (Capt. V/ashinr/ton.) Has the obstruction been removed ? — No, it has not. 

2702. (Mr. Hume.) What effect has that bad on the navigation? — The effect is such that 
there is now no defined channel whatever above Flint between the mouth of the canal which 
the Commissioners made, and Flint Castle. 

2703. What is the distance? — About 5 miles. 

2704. You consider that to have been produced entirely by the small enclosure proiectina 

into the river on the south side ? — I do. c 3 0 

2705. Do you consider, upon the principle upon which the stream has been turned the 

removal of that encroachment might bring the current back to its old course? With some 

additional works I have little doubt it would. I have little doubt that the Dee might be 
restored to a tolerably straight and good navigable channel, and that it might be made a <mod 
tidal river. 6 

2706. Have you examined the distance from Chester to the sea, and are there any other 
impediments exemplifying the principles which you have now laid down?— I am not aware of 
any other considerable impediment except a rock which is at some distance above Flint, which 
also interferes with the flow of the channel. 

2707. Have you made ally rcra.it on that river ?— Yes ; I made a report to the Iranror- 

ment Commissioners of the river Dee. 1 



2/08. Have they acted upon it ?— They endeavoured to obtain an Act of Parliament, but 
tlle X found the proprietors of land in the vicinity opposed to the improvement of tile river. 

270 3. Do you consider that if the whole of that navigation was cleared in the wav you 
could point out, the river could be made navigable for vessels with ease up to Chester ?— I have 
not the least doubt that Chester might be restored to its eminence as a port. 

2/10. Was it ever of great, eminence as a port?— It was of such eminence as a port that 
large vessels could come up and ride under the walls of the fort. 

‘f 1} '• Atwtat Pf i0d WaS tliat? — During the early part of the last century. 

1/12. What sized vessels can go up to Chester ?— The largest sized vessel that finds its way 
to Chester is m extremely high spring tides, and then only draws from 7 to 9 feet of water. 

1/13. Have you made any estimate of what the expense would be if power were given by 
Parliament to make Chester the harbour you point out?— An estimate was made at lie time 
ot l tie expense only of such partial improvements as the Commissioners would be able readily 
to accomplish, but we found a material improvement could be made for an outlay of 50,000?.' 

- If- Who are the Commissioners? — The Commissioners are inhabitants appointed as 
Commissioners for the improvement of the river Dee. 

, 27 k! 5 ' • Y ° U have , stat . ed that the Chester navigation at one time admitted vessels of consi- 
deiable size up to the city : can you state from your observations of the river what are the causes 
of the injury that has taken place ?— Besides the cause I have already mentioned, there can be 
no doubt that the entire ruin ot that estuary has been owing to the injudicious reclaiming of 
land to an enormous extent by a large Company formed under an Act of Parliament for that 
purpose . 

2716. In what year?— I think about 1750. 

27!7. Wm aat Company promoted by the inhabitants of Chester ?— No ; it was a private 
ipany o o a ly different individuals, and under the Act of' Parliament certain powers were 
con erred upon the said Commissioners of the City of Chester, of whom I have already spoken, 
with the intention ot enabling them to provide for the navigation and ltocp it open ; but their 
P ' total ty “effectual, the provisions are not adequate for the purpose. 

Mia. Vo you know whether any reference was made to tho Admiralty, whose duty it was 
to protect that as a trdal harbour ?_I have not heard of any sueh refo.™. 

27 IS. Can you state how high the tide rises at Chester 1 — The tide, at spring-tides, does 

r$in U P t0 Che5ler tha " than 9 feet 6 inches, 

the • '■ 1S vi *T th of water at ,ha motrilt ?— The depth of water in the lower part of 

take ™ CaIaWe ° f lakl " S Up ,he largest ^'P 5 of an r class that would ' ,isl1 “ 



Printed image digitised by the University of Southampton Library Digitisation Unit 




133 



appointed to inquire into the STATE of TIDAL HARBOURS. 

2721. Can you state how high the tide rises at the bar, and how high at Chester at ordinary 
spring-tides? — The tide rises at the bar 33 feet, and at Chester it is what I have already stated, 
for itw all but dry at low water. 

2722. Do you know what the difference of rise in the bed of the river at Chester is as com- 
pared with the rise at the mouth ?— At Flint the tide rises fully as much as it does at the mouth. 

* 0723 . Then if proper engineering works were applied between Flint and Chester, to what 
extent could the navigation be deepened up to Chester ? — I have no doubt that by works of 
even moderate extent, 22 feet of water could be secured to the town of Chester. 

2724. Would you in that case apply the principle of deepening the channel so as to o-ive the 
oreatest cube, on the principle you have already laid down ? — Precisely so ; I should endeavour 
to obtain the greatest mean depth throughout. 

2725. Would you also, as regards the banks of the channel, endeavour to narrow them to 
resemble as much as possible a canal ? — I would do so, with proper provision, however, for 
maintaining as large a quantity of flood surface as possible, on account of the bar. 

2726. How far is the bar of which you have now spoken from the Point of Ayr ? — Five 
miles, and that bar lies north-west from Ayr Point Lighthouse. 

2727. What is the depth at low water in spring-tides on that bar? — 12 feet. 

272S. How high does the tide rise on the bar ? — 33 feet in spring-tides. 

2729. Consequently there would be upwards of 40 feet on the bar at spring-tides ? — Yes. 

2730. You have stated that large quantities of tidal lands have been reclaimed since the 
middle of the last century ; are you able to state what the depth of water at the bar was before 
that took place ? — I am not prepared to say how much deeper it was upon the present bar, but 
from Ayr Point upwards, where it. is now nearly dry, it was of such a depth that the largest 
ships could ride in it at all states of the tide. 

2731. Do you consider that that change has been produced by the injudicious enclosing of 
tidal lands under the sanction of Parliament, to which you have alluded? — There can be no 
doubt of it. 

2732. Is it your opinion that no permission, under any circumstances, ought to be given to 
diminish the volume of water entering any of our tidal harbours? — I think that should be most 
scrupulously maintained with a view of scouring the channel with as large a body of water as 
possible, and where channels are narrowed it should be done also in conformity with this prin- 
ciple. I think it quite possible to obtain a good deep rectangular channel for the progress of 
the tidal water-way, and at the same time to keep unimpaired the whole lateral area for the 
reception of the tidal water to produce the scour ; this could have been perfectly provided for 
in the case of the river Dee, along with the narrowing of the channel. 

2733. Do you mean to say that a considerable portion of land might have been enclosed, 
provided compensation had been made by an addition of water by deepening the channel? — 
Perfectly so. 

2734. Is it owing to the want of that provision that die injury has been clone to the harbour 
of Chester ? — Solely to that. 

[The Witness withdraw . ] 

Adjourned. 



Friday, 11 th July , 1845. 

Present : — 

Mr. HUME, M.P., in the Chair. 

Captain Beaufort, R.N. | Captain Washington, R.N. 



Mr. 

2736. (Chairman.) Will 
have examined and reported 
Aberdeen, 

Ardrossan, 

Arbroath, 

Barrow, 

Belfast, 

Bridlington, 

Bude, 

Burntisland, 

Caledonian Canal, en- 
trances, 

Carnarvon, 

Castletown, 

The Clyde, 

Cuxhaven, 

Douglas, 

Dover, 

Dudden, 

Dunbar, 

Dundee Harbour, 
Fraserburgh, 

Fleetwood, 

Granton, 



James Walker, C.E., F.R.S,, examined. 

you state to the Commission what tidal rivers and harbours you ; 
upon? — Yes; they are numerous: — 



Greenock, 

Hamburgh, 

Harwich, 

Holyhead, 

Hull, 

Kingstown, 

Leith, 

Lowestoft, 

Lough Swilly, 

Lough Foyle, 

The Mersey, 

Montrose, 

Newcastle, 

N ewhaven, 

Newport, 

Piel Harbour, in Lancashire, 
Portsmouth, 

Plymouth, 

Port Glasgow, 

Port Patrick, 

Ramsey, 

St. Katherine, 

Besides other rivers and docks. 




Guernsey, 



Jersey, 
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2737. In the course of your experience, have you been enabled to lav down 
lat is generally applicable to the improvement of tidal rivers ?— No. I have f n ,J ? nnci Pk 
ise must be treated upon its own merits. The object, aimed at in rivers which d , eac!l 
-I® ticle h as always been to prevent as much as possible any diminution of the n i ^ 
Where the river depends on land floods, then the object Inis been not so much to trn.S 
with the tidal water, as to regulate the width of the river, so as to riw , oaes6 « 



' . " , . , ; | l ,11B uojeci nas oeen not so much to trnnW« . 

with the tidal water, as to regulate the width of the river, so as to give uniform 11 ?*“ 
creating an increased uniform velocity. The Clyde, which is particularly referred 2“ l - 
which I have sriven evidence at. oreat lenoth Wniw th» T-T m . c « n an “upos 



'- ““ ‘"f 111 ' eiocuy. l ne wyue, wnicti is particularly referred to J i • 

which J have given evidence at great length before the House of Commons and written 
Reports, is as good an illustration of that case as any that could be given beomw a’**® 
part of the Clyde, I think, entirely due to the land floods, and the lower van \h!i, Pi * r 
the Clyde, entirely to the tidal water. ^ ’ e estUar y of 

2738. In the first place, do you allude to those where bars are formed for which • . 
to reserve the greatest quantity of tidal water as an out-scour ?— Yes ; the object is th / ^ 
quantity of water, where the bar is to he removed by the effect of tidal water. ****** 

2/3J. Are the Commission to understand that in every tidal harbour where a bar k • 
pediment to Us navigation, your principle has been to obtain as great a quantity of 
possAle, with a view of increasing the scour of the ehh f-Yes'na a gene “lift 
there are tidal harbours m this country which do not depend much on the tide even fn,* 
removal of a bar but depend almost entirely on the land floods. I have lately h a d!« 
before me, to which I have given a good deal of attention, that of Whitby : it depends 
entirely on the land floods, and very little indeed on the tidal water : at. the same time U 
recommended that no encroachments he made even on the tidal estuary without proper 
o£n 1V ™i t0 th ® Comrniss,oners > aud the encroachment being approved by them P & 
274U. Where you recommend narrowing and straightening the channel of any river dn™ 
take into account the necessity of giving compensation for the diminution of tidal space hr 

izr'izr r* 0 y r c ° m P e ”? aie ** *= >™»i. e wu* educe, ae Js 

ivatei f— All I said with regard to narrowing, was applicable to cases where the river oirai, 
SV * e , land ,f r f shes ' J have alre “*y “id. in oases where I consider the nwj 
th„ ! If tlde ; n, y ob J® ct . as much as possible has been to prevent any diminution of 

the t.dal water between high and low water. I need not say that any deepening below low 
wa ^ ^ as ver y httle effect in increasing the quantity of tidal water. ° 

274L Unless that depth can be made throughout so as to admit the flow of water from the 
lowest pal t . If you make it deep, and that depth is below low water, the space below 1™ 
water and the channel of the river is always filled with water, and that does mt go out or h 
Take the ease of the river Thames. The removal of all the shoals which I hare so stowlv 

same extend S10als ‘~ Shoals also i but ,f the y are under low-water not by an means to the 
enfratt ■ tte.water arrives to the same level at. the head of the river as it does at tk 
removol of Ih h 1 ’ In", r8n,0 '; al of sh ° als he an improvement?-Yes; the 

aUhe entra^e "' ay ‘ ° good— th “ "' aler al th “ head of tile river may rise higher than 

as anthsta id y °“ " pl “' n in wb f‘ ’ va Y theso obstructions operate ?— They operate the mi 
274B N.,! “ yi* Prevent the liquid passing freely through it 

but the momentum* ' 1 es; and ln that w “y diminishing not only the votant, 



reZvL fh wa 7 W ?“U 3™" io8re ase the momentum ?_By straightening the bint 
owls g mu hoaIs ’ a . nd S m "8 a uniform width. S 

tielp Hnw 5 JI7T Wi S * S 011 occasd0ns to keep the banks as wide as possible where (1 
have uniformity 0 undoi ' rn -’ ^ possible, which increases the momentum ?— Yes, and 

27« tS„ P h ^ a ‘V he, ' e , the r ' mr d8 P 8ads ° a ‘he land floods, 
bv art th. w ,1 "? y , d ° you , best remo,e •*““» obstructions ?— If they are to beiemon 
life mifj ha , l k "°"' S f 13 by dre<1 g‘ n g. but more good probably has been done! 

“o' 1 aCt ” g by a “ “P" 130 0,1 “>« ohLel, and when the w., 
27^0 rhrt y h ve ° CI,y ° rto ,. d oes a groat deal towards it without dredging, 
larg-e nortimi nf thJ f J f K 1C , 10US a PP bcation ot those principles nature herself may remove 
large portion of the obstruction which otherwise would continue ?_Yos. 

to the vnlirni. y if U 0 °Pj 111011 that depths in rivers, and their powers of scouring, are chiefly it 
may be? ° Ugi d °™ “ freshcs or the * !dal water f-To both, as the « 

sand 7 Sd lilt 1 W T'? f f r .u r rr.? by * ba rubbi * bvougUt down by the stream, or I 
on the uarieu^ S “ b ? ‘, he fl °° d tlde - That is one of the general questions which 4*. 

fS V 1 fao T w h “'» ' b » obstruction 6 is very much caused by 4 

SlTfc i anks . i, ? d . the debris being carried into the stream, and others.to 
denosirist in f ,n amCd from ,he sea - I think the Thames is a case where 4 
cJe ”?• 66 UPP - r ° f 11,8 Thames - tho “ty. a "d elsewhere. Whitby » 

2753 P in mn l u f 1011 ls eall . rel y caused by the sand which is washed in from .the sea. 
been attended y ?" state an y particular instance where the application of those principles bl 
JSCtl I±“ C - e8S? r I u t,lmk in eV81 T river I has! mentioned, where ‘i tain ta 



consulted th. . .' , “““ 111 e,e, 7 ™er I have mentioned, where I have b 

Access Th. 1 „ ” PT pleS taVC V •“<**>* to different modifications, been attended . 
ircumitances ™ t " K T what oporatas in one river would, under simile 

^seTri“ri,LT. th ln “v 1 V s very fortunate for engineers that the application . 

principles, like the application of other cures, requires th! advice of the practitioner 
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appointed to inquire into the STATE of TIDAL HARBOURS. 

5754. Generally speaking, whatever interrupts the flow of water up or down is injurious to the a 
channel ?— I think not. Whatever interrupts the tidal water is injurious to the channel that 
is dependent on the tide, hut the very cause that I have explained as the best way of improving 
drers, which is by judiciously narrowing them and improving their depth, produces its effect) 
bv forming an obstruction to the passage of the water. 

'2755. These improvements are to assist the stream by making the sides and banks uniform ? 
—Yes- and in many of our rivers, the first improvement, where the parties have not been 
enabled to make the continuous narrowing, has been the carrying out jetties opposite to the 
shoals, and increasing in that way the velocity of the stream on fixe shoals. 

" 2756. With a view of carrying walls from the jetties up or down to regulate the stream ? — 
Yes, afterwards, when they can afford it. The Clyde was done in the jetty way when they 
had not money to do more, and they are now going on connecting the ends of those jetties. 

975 7. (Capt. Washington.) Would not the jetties have been sufficient without the parallel 
banks? — No, they would by no means have answered so well. 

2758. Was not the original intention of Goulburn that those should suffice? — I dare say if 
Go alburn had had the question put to him he would have said, when you can afford to connect 
them do so, because it is evident the jetty only operates by increasing the velocity where the 
jetty itself exists, and for a short distance lower down ; that in the space between jetty A. and 
jetty B. (going down the stream) immediately after jetty A. is passed, the river tends to 
resume its velocity, as if neither jetty A. nor jetty B. were there, or as if they were a great 
distance from each other. The best Way, therefore, of getting an uniform velocity is to make 
a continuous line, or something that will have the same effect. 

2759. Is there no rule you can lay down with respect to the place where jetties may be 
placed? — None that would .be universally applicable. The plan lying before me is, I see, a 
plan of Barking Reach in the Thames. Suppose a jetty run out to the low water line from 
the south side from one point and another jetty at half a mile above it, the effect would be to 
increase the velocity opposite to each jetty, and therefore to remove the shoal which is marked 
on the plan before me as Barking Shoal, if it is a moveable material; but this mile between 
the jetties would scarcely be affected in point of velocity. I think it is quite impossible to lay 
down any general rule, the application of which would be so uniform as that an attempt to do so 
might not do more injury than good. 

‘2760. Then each river and each locality requires to be attended to ; but the principles which 
you have laid down should be always acted on ? — Y T es. Having had put before me this sheet 
of the River Thames, which has Burking Reach on it, as Tar as my recollection goes. Barking 
Shoal is peat, on the surface, and therefore that is a case where dredging is wanted. That is one 
of the cases referred to in my Thames Report. 

2761. Have you not, in your Report of 1842 to the Navigation Committee of the City of 
London, stated that Barking Shelf, commencing opposite the creek and continuing nearly half 
a mile down, and extending nearly two-thirds of the river, with water only from six to ten feet 
in the line of the navigation, that that you consider the worst shoal in the river, and yet it might 
be removed if proper means were employed ? — I have. 

2762. What are the means you would employ ? — Dredging the peat or rock away, and 
tlien either the Trinity House or the individuals who are desirous of having the gravel would 
take the remainder away. 

2763. (Capt. Beaufort.) Taking for granted that gravel is under the peat? — Y r es, which I 
believe it to be ; I think you will find it generally so in the Thames. 

2764. (Chairman.) Are you aware of any reason why that which is so important to the 
navigation of the Thames has not been removed as i-ecommended ?— The want of a party of 
some denomination or other with funds to do it ; and I think it is much to be deplored that 
so very important a measure as the removal of those shoals, which are so injurious to the 
River Thames at. present, should, for the want of 60,000/., be left so long as they have been. 

2765. In that Report it is stated that there are no less than 14 shallows or shoals from 
London Bridge downwards in the river, and that all of them might be removed without any 
difficulty if an expense of 60,000Z. was incurred ? — 'Yes. 

2766. Have you any reason to alter the opinion you gave upon that occasion? — I have not. 

I have not entered into that computation since ; but that was intended to be a fair estimate at 
the time. 

2/67. Could you furnish the Committee with any data as to the cost of dredging ? — l 7 es ; 
but in the next room you have an individual (Mr. English) who is better authority for that 
than I am. I speak from recollection, but I think it is probable that I took the dredging of 
Fj at * the useless stuff, at something like 9c?. to Is. a cubic yard. 

19 f ^' S ^ e P ort d‘ c l you contemplate making the depth of water in the River Thames 
a ll places, from London Bridge down to below Barking Reach ? — Down to 

2769. That, in fact, if carried out, would be clearing the river of all those impediments that 
now interrupt it? — Yes, to the extent of 12 feet at low water up to London Bridge, and a width 
suthcient for navigation. 

7/0. Is it your opinion, from the experience you have had in the difficulties that have been 
in carrying out improvements, that in every i-iver there ought to be one superintending 
power to direct all its operations where the interest of navigation is affected?-— Yes. Before 
eaving the subject of the estimate of the river, I should say that I supposed the material to be 

ordinary quality. There is some material in the river, a shoal called Whiting Shoal, near 

unehouse, which is now being removed by the Navigation Committee, and for which the cost 
Jr be 5j - P e r cubic yard, for it turns out to be a natural concrete. A liberal allowance ought 

De made for contingencies. 



r. James Walker, 
C.E., F.R.S. 

July 11, 1845 . 
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2771. In the various harbours you have visited haveyou found the navigation more ,v , 
G.E.JF.R.b. neglect than by erections nothin the tidal waters ? — I am not prepared t? mswS th ‘ J " talt . r 
July 11 , lets. tvuhout looking into every particular case. I have no doubt that a great deal more “ V‘"' c 

be done to rivers than all the evils that have been done to them by encroach™?,! might 
. 2772. Take the case of Soulhwold Harbour’-ri3o„thwold HarW h« u , 
injured by the neglect of the Commissioners, if the Commissioners evicted at the to,, i’ “ K1 
embankments were made, and on the other side by the activity of the parties who ha™ i fc 
the marshes. I have reported upon that river at great length. I think there have h?. ' 
closures for nearly half a century. Ueen n ° in- 

,a 2 S. 3 ’ ’ i !?, ul,,1 ' , « sta £, 4thatthe, ' eiiho " ld ba some general superintending power tn m 
the River Thames ’—There is a superintending power to manage the River Than, 

Lord Mayor has the power, as conservator. ames > “e 

2774. Has the Lord Mayor sufficient power to carry out the improvements which u 

recommended ? — I should think he has, if he Iras the means. He is now remorim, wtv" 
Shoal, and the removal of Blackmail Rock, opposite the Docks, was done some 30 vl ■ “=’ 
There is power enough to remove the shoals at present, if there are adequate funds anS’ 
to the purpose, and a determination to do it. d ppucable 

2775. Do you think that in a great commercial country like this that the cleans, ,_i 
improving of the harbour should be left to the Mayor of any corporation; should it not b°eS 
duty of tho Admiralty, or some Board connected with the Admiralty, to see that the riven 
kept in proper order, and where they are not sufficient, to improve them, if possible t_Tk w 
f *arge question. But suppose the case of a Mayor, or of a local Commissioner » ? 
local Board, whose immediate interest is to take care of the river, such for instance 
River Mersey : I think that the merchants and shipowners of Liverpool, who are the foi™? 
stoners of the River Mersey are, with a professional man who kijvs rtThTattaS 
them, the most likely class of persons to be vigilant conservators of the river. A ceneral m. 

™prtKc ^reunds° Ur "'°“ W “ tbe S8m8 tim8 P’' obabl 7 ba 

2776. Then how do you account, in the case of the Mersey, for having allowed for 50 

a deep channel to exist, Victoria Channel, without their availing themselves of it unti fc 

meTmiX ,h UPV “ y ° r p? ! * °? ? -T I am ” 0t a ' rare of P™ af of existence for 
The sands theie are shifting ; but the vere accurate and excellent surveys made by theAdei 
rally have uo doubt discovered shoals and channels in rivers. These surveys hare done .rat 
good wherever they have been made. The discovery of evils is one thing ; remedying the rf 
bv ?h fX a - e 4,sc “ ,ered > M aaothm - Ia a» of the Mersey, after the discove™ j 
by the Admiralty Surveyor, the trustees of the river immediately sot to and discbSthrir I 
emnto.in y ‘ aad 1 boheve sufficiently, in marking out tlto channel, and deep°eni.. il, 

1 7 $ 0a P tai “ D<mham . M their permanent marine surveyor. P " ’ 

, , tUat m,e > °“S te not ™ a ° f the fat steps of the Government to be to have ever, 
K intatre toT y ,hlnb s °- a " d tat is being done. I hope thatnothii? 

hvd™™^ ’ * - ver y ond regular system which is now being followed up h, the 

tTcoS? U ' glV '” S S “ C * eXCelleI,t Cl,arts “'“''J ri,ar '*ore tho tide Hows, as uril as of 

tluf/Z?' M , *"■ “ tlM r have J* *•“ doM . they have been highly beneficial, and on 

Certainly y ° U “* “P"” 01 ' y °” S to bo aS 8 anwal and as so™ m possible exeented!- 

in ohtotoife 0m "tatyou know as the system adopted by the hydrographer under theAdmimlt; 

SSTKT* 18 tbat th “ b »st plan that cln he adopted f-I thinks’ 

would H “™S made a ““ rate surveys of a harbour, what are the steps VO. 

S T. ? !??r ,e ® ! lre5c T I,? - To ha ™ ™ ofiioient conservancy over it. ’ 
local or. rmu- T . r C0,K f rtaac y. ba , as it is one authority under the Crown, tn prevent 
“I* interests from interfering with a general trust?— Local interests mayiiterferc 
Cal totor™ ' ? ? le “to b , a “^ aad 1 4,,d tat membern of Parliament having private and 
oilS IS? ' mterfere Wltb t* le Government on the other. P 

liias or wito* fp “ directad to , wbetll 'i' 8,1 officer acti ”8 ™*r the Crown without local 
Xli c P" bam f ta ry interference, is not a proper authority for preserving the riven 
““ 3?™.° ’ f ‘v a » uat 'y7-Csrtam 1 y, a very excellent officer for preventing Ihe evils .f 
a, sue “2 Wfv'" referred to; but I am not at present prepared to give a. 

harbou^S l hl ”, k 'K w ° uld , b ? riesimble for tile good of the eoumry that all the 
have not consideredthe Sb^S. ‘ y l '"‘ ler “ ° fflce ‘' a PP“ inted b y tbe Governmattl. I 

Tresfee- So “ ll "™ ld Harbour. Wl.at is your opinion with respeet to the 

a, '“ ™taly local, landed proprietors chiefly ’-Forth, 
snnuose ?h!r?L? h r- ba,e been encroachments on the Southwold Harbour. I a.» to 
encroirhmpnfe fV, , uril ^g those 40 years the Commissioners have interfered to prevent 
and ^orimr pauses migte Spfa.”" SUPer8eded ' t,K> ’ ,lttaate “ vli arisin8 fr ”“ 

Ivin^MoutoS^^wT*"?' •* “ IB00 . acre .s of marsh land, on the hanks of the river Blyth, 
siblvflnvp nccnpi- Y 1 ° ^"§^' vvater s P nn g tic le have been embanked, could such an abuse pos- 
S iriS u.’' f \ *T ’T a 'T g ‘ ik “ “ “«««« or Government officer to leak 
Sect of this ? t VI h 8 ’ 18 ™ tl,ere ahta y s ,vas an officer, the harbour-master. Uponte 
froilhfharhn,^ r S 1 ™™? 0P>”'“” tat the embanking of so much of the marshej 
even geneS b a 881 ! ■“ eV ; 1 ', bu ! nTOSt not f ‘™> *at be supposed that in all cases, * 
river 8 ! ha ml?’, e !| nba " k “ , ? ol lalld tba ‘ « below the level of high water is an evil. The 

l names, horn London down to its mouth, was at one time six times the present width, 
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and many thousand acres of land, which are eight feet below the level of high-water, have been Mr. James Walker, 
taken from it ; but the effect of that has, as regards the navigable part of the river Thames C.E., F.R.S. 
itself, been an improvement. 

2785. (Chairman.) But in this case, the London river, an adequate breadth has been July U, 1845. 
reserved for a channel ? — Yes. 

2786. But in Southwold that is not the case ? — I do not think the evil in Southwold Har- 
bour arises from the narrowing of the navigable channel. I do not remember having thought 
that it was too narrow, but it arises from the tidal estuary being diminished so as to diminish 
the back water that scours the harbour. Other professional men may differ from me; I have 
given that opinion very fully and very largely; my Southwold Report is printed; so that what 
I stated there deliberately is better than any evidence I can give at present, after a lapse of 
several years. 

2787. On the principle you have stated respecting Southwold, has not the narrowing of the 
banks of the Thames, and diminishing the reservoirs for tidal water, had an injurious effect 
on the navigation of the Thames at its mouth ? — It has had, in my opinion, the effect of 
increasing the shoals at its mouth ; but the effect that it has had in improving the navigation 
of the river Thames itself upwards, is probably greater than the evil done by increasing the 
shoals, and that is just the case which shows the danger of laying down general principles, 
and acting upon them without knowing the particular case upon which you are advising, and 
taking the various interests into consideration. 

2788. Upon that principle may not these shoals that have now increased below the Nore go 
on increasing until the navigation is interrupted? — No; I think unless you take some means 
to reduce very much indeed the tidal water of the river Thames the state of the shoals at the 
mouth of the river Thames have long since — centuries since — been in equilibrio with the dis- 
turbing cause. The surveys that have been made of the river from time to time show, 1 think 
I may say generally, that where there is an increase on one shoal there is a decrease on another. 

2789. Then, in all the improvements you recommend for the Thames, you do not advise 
the decreasing of the volumes of water by the flood ? — Not unless by the decreasing you can 
show you are going to do a greater good. Even in the Report for the Improvement of the 
Thames every embankment that narrows the Thames has the effect of in some degree of 
reducing the quantity of tidal water. Whilst I have recommended equalizing and narrowing 
in some places, I have also recommended deepening in others. 

2790. (Capt. Beavfort.) Have you read Mr. Price’s Report on Falmouth Harbour? — Yes. 

2791. Have you had any evidence before you at any time about the nature of the bottom of 
the harbour ? — Yes ; but I forget what the nature of that evidence was. 

2792. The question in Parliament at present is, as well as among people interested in har- 
bours, on the propriety of allowing the dock to be erected. All are equally interested in getting 
Falmouth made into a good harbour, but the opposition people say, if they can scrape it out, 
there is no danger of its filling up again. Do you think there is any probability of that state- 
ment turning out to be well founded? — I do not think there is much danger. I do not think 
there is much sediment in Falmouth tlarbour. I have reported my opinion to the Admiralty. 

2793. What has produced those large banks that cover the whole of the inner harbour ? — I 
cannot say, probably they always existed ; there are natural irregularities below the surface of 
the water as there are above it. 

2795. From anything you have seen since, have you any reason to alter the opinion stated 
in your Report on the subject ? — No. 

2796. (Chairman.) Have you been down to examine the spot? — No. 

2797. (Capt. Washington.) Would it be safe to trust to a dredged channel keeping open? 

— It would. My advice to the Government about it would be to encourage it by all means, and 
let them do it. If considerable capital were expended in making docks, and they are obliged 
to dredge the way up to them, they will maintain the level, although at a future expense of 
dredging. 

2800. Would you recommend that they should be called upon to give security for the com- 
pletion of the works within a time to be fixed? — Yes, this might be, in cases, a prudent pre- 
caution. 



2801. Will you state any time ? — I should say seven years at least. 

2802. What security should be taken, that if begun and not completed, they should be 
called on to remove the obstruction? — You must either take personal security, or as that which 
has been done in similar cases ; for instance, in the case of building Vauxhall Bridge, a sum ot 
30,000Z. was invested by the Company in the names of trustees, for the purpose of removing 
any obstruction in the river that should be made, and not to be surrendered to the Company 



until it would be sufficient to finish their bridge. 

2803. After that was it given up? — Yes. 

2804. If any portion of these dykes forming the docks are allowed to remain, supposing the 
works not to be carried out, would not that injure entirely the navigation up to Penryn ? — If 
they formed an obstruction at all in the water-way they would. The velocity of the water is 
very small indeed. 

2805. As the velocity of the water is not much, would there not be a greater tendency to silt 
and fill up from Penryn downwards ? — The question is, whether that tendency would be in- 
creased by any encroachment on the stream. 

2806. (Chairman.) Would not the tide from the dock upwards be entirely stopped? — 
Undoubtedly. The abstraction of the portion of the tidal water that will be taken off by the 
formation of the gates and locks for the purpose of making this part into a still or dock, is so 
far an evil. What I had to consider in giving that opinion to the Lords of the Admiralty was 
this, whether a greater good was not done to the commercial interest of the place by forming a 
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Mr otf.S! &r ' fe^“oL h ;iSd d0ne; ” my ° pin; “ n ' the ba,an “ ,vas decidedly in 6rourof 

2807. What sum of money do you think should be taken as security 7 The . , 

estimate being 230 000/., if from 15,000f. to 30,000f. were invested till they gave s SS“' S 
10 non ,n ? ees ’ 1 sh °uld think that would be ample for removing any obstruction " "“ Uo11 

2808. Is there anything in addition to what you have recommended in your Renort of law 
which you consider would be beneficial for the purpose of improving the navigation of tliVd™' 
Thames .—It the question refers to the parties who are to carry the recommendation - V f r 
effect, I should say, that at present the improvement of the Thames seems to be a good'S 
hung up by a dispute between the Commissioners of Crown Lands and the City rf 
m respect ot the ownership of the soil of the river. While that dispute is going on fand ' 
all I can hear, it is likely to be a very tedious one,) the improvement of the rwer seems to £ 

wo, 1 1 T°h r‘ ‘ he r Wa l m wh " h il i W ears t0 me that il eould be best carried on 
would be by a Commission for the purpose of improving the river Thames, in which the dif 
ferent interests, the present conservators (the City of London), the Admiralty fte cljf 
Lands, the Corporation of the Trinity House, and the mercantile interest of London would be 
fairly represented. I thmk it the Commission were of that character, formed by Act of P„. 
liament (if an Act be necessary) that, it would be extremely useM, and mivht goon with the 
of £il V 3 ' ” ‘ 6 tW ° gr ' at b0tUeS 1 haVe rel ' e, '" id *° are at law - witk Vrf to S right 
2809 Is it most desirable that that dispute, as to who is the conservator, should be settled 
as speedily as possible ■ A es ; I believe ihere is no doubt of the Lord Mayor being conser 
vator, but if a Commission such as I have referred to, were formed, then the evil arhfng from 
the law-suit would not be felt. What I have now said has been a subject of conference°at the 
Admiralty ; I have also stated it to influential individuals of the cilv of London and to tile 
Comm'ssmners of Crown Lands ; and the late Secretary of the Admiralty, Mr. Charles Wood 
was tery much of the same opinion, and took an interest in the matter ; l think the names of 
b oifin n SSI °“ erS r re ie !° g c ° ra 'dered when the late Ministry went out. “ 

of -the The ° W “ " nde , rs, ( a ” cl j°» . ,0 stat » that pending this disputed ownership, the navigation 
12? Sri mg 'u f ■ a r nd ? < r meICe interrcpted?—! consider it to be impeded verv 
™’ ,1*1 above au 1 tl below London Bridge, as respects improving it. P y 

R,.;di»',l„ y ° U . 00 A S!der tb i at und "' ,P ro P er aut horiry the river might bo cleared from London 
if »e rScolty in 

piers, and was washed into the harbour by the flood tide ? T uS T,“ . bmd “ e 

my Reporn to which I would refer the cLmJon. % * 

r“ P u a S °. ma W° f ballast bein g too™ “to to harbour with impu- 

I ^WhrinedTr J * 0ff “ de " S Were ^ tba >“* “torilies, a'nd 

2815. Had you any evidence that that was donc?-Yes; I stated that fully in „,y Report. 

[The Witness ioit1ulreio.~\ 



William English., examined. 

firTrfHunte aZEnS 4 “fT' ?? te ‘T a ” d P lace ° f ’esidence ?— r am partner In the 
9S1 7 u d " n P Ish ' millwrights, and contractors for dredgiim &c 
PR «' a J ° U bee " en S a ? ed “ dredging the river Thames 7 — y^. several carts of it. 

ill. cZIZIZT^ ° nlhe Whiti ”B shoal ia Lin,ehousereachryl P 

generally ? The Jnct t 6 om ™ lssl °n any data as to the cost of the dredo-ino- of the river 
K5S as we f ' 1r g ° f ? e Wbiti "g ^al is la. a-yardl we do not c ml 

S' Inrn & 7 W" to -- 

2822.' Taking the common , Con , cretej or plum-pudding stone, and solid stone, 
per ton ? — We put common shiiurfL*’ y ° U an y notion of the expense of raising that 
26 cwt. P ° n SlllDgle lnt ° bar § es at 5d • P» onbic yard ; the yard contains Ibout 

lighterage, an^thefandiug besides. ?—N °' we onl yP ut into barges for that; there is the 

All the shiogTowe^eZtak^ZZab 10 ^^ ^ e P eads u P on tbe tlistance to which it is taken, 
pay to so^ Wgf aZto somT London Bridge ; when we carry it down below, we 

'» take it down as low fetaS” 16 '’ “ d °” lyM ' ** 
Tririf' H lseSS,r t aZri d :. 0 ,™ 3ea ”yW a w London Bridge ?-On account of the 
2826. Have vou mufh rl*. PP w- 0 ' ^ as ^ ot tlle ves sels for themselves. 
d TR 1 9 n 7 f n foathe f 0““ da ‘i°“ of ^builK to middle of the summer there is great 

oqoo S° y ° U sel1 {t in th at case ?— Yes° 

9 ft 9 Q v° eS th ® Sale P ay fop the ra ‘sing of it,?— Yes. 

2830,' Dry^sTiUoZZ^ “ ?‘ larg<!d r °‘' b u 1Iast b 7 ,h » Trinity Board ?-No. 
age, we sell it at 5 d per vnrd '(■ a ° ,oa above bridge ? — If we do not do the iigliter- 

ylrd. PCI yard lf « take “ down as low £ Bow creek it is then 1,. 5d. per 
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appointed to inquire into the STATE of TIDAL HARBOURS. 

2 83 1. Are you much employed above Loudon Bridge '—Principally employed above 

London Bridge. r J 

2832. Do you raise anything but shingle?— No; we cannot sell it if we do 

2833. Are there many parts and shallows where there is mud and peat, and matter that vou 

cannot sell? — A great many. 3 

2834. Suppose you were employed to clear the river from London Bridge upwards so as to 
make a fixed depth at low water, taking a certain portion of the bed out regularly from side to side 
what would be the expense you could raise it for; supposing you were called upon to remove it 

altogether tor what sum could you do it, including lighterage and everythin^? I cannot 

answer that question without I ltnew where we could deposit it, because if we had a long wav 
to take it, there is so much more lighterage. 6 3 

2835. Are the Commission to understand that now when you dredge above London Bridge 

you do so by permission from the Lord Mayor ? — Yes. D 

2836. Do you confine your dredging entirely to raising gravel such as you can sell 

Entirely. J 

2837. Have you no directions given you to dredge in the shallowest places so as to form a 
channel in the middle?— We have this direction given to us, that we are not to go within such 
a distance of the shore; we are not to go now nearer than 100 feet of the shore each side. We 
apply to the water bailiff when we find we cannot dispose of the part where we are at work 
and ask permission to remove to another place, pointing out where we wish to remove to, and 
he generally gives us leave. 

2838. In no case do you remove silt or clay, or anything that you cannot sell ? — No. 

2839. Would there be any difficulty in making the bed of the river from Westminster Bridge 
downwards to London Bridge 5 or 6 feet deep at low-water all the way ?— There would be no 
difficulty at all in doing it. 

2840. Do you know what, water there is at London Bridge at low-water now? — I do not 
We did deepen at London Bridge at the request of the city, and took a good deal away. 

2841. Or shingle?— No, it was principally Kentish rag that had been thrown overboard. 

2842. Are the Commission to understand that all the dredging now is more for the mate- 
rial you want, than with a view to deepening and keeping the channel regular ? — It is. 

2843. Is it not a private speculation ?— Yes. Where we are now employed at Whiting 
shoal the City pay us for it. The Trinity Corporation claim all that is fit for ballast, and they 
take it away ; we put it in their craft. 

2844. Do they pay you anything for putting it in their craft ?— The City pay us. 

2845. Do the Trinity Corporation take that for nothing which is raised at the expense of the 
City ? — I believe so, but I am not certain. 

2846. If it were desired to clear the river in the way that has been stated, and according to 
the plan of Mr. Walker, is there any difficulty in doing it except, the expense? — Not that I 
am aware of, except at such places as Whiting shoal, where there is concrete and solid stone 
from 2 inches to 4 inches thick, and gravel, which creates some difficulty. 

2847. Is there any other spot in the river where you think there is similar concrete? — Not 
that I am aware of. We meet with it, but it is thin above bridge, and we are able to tear it up. 

2848. What is the power of your dredging-machines ? —We have two dredging-machines of 
10-horse each. 

2S49. What quantity could you raise in a day? — Of shingle and gravel we can load about 
40 tons in half an hour with each machine. 

2850. How many hours in a day can you work with your dredging-machines? — Ten hours. 

2851. In that time how many tons could you raise ? — 600 tons. We can raise 40 tons in half 
-w, but it takes some time to take one barge away when loaded, and to put another in. 

2852. ( Capt . Washington.) Does it take half an hour to do that? — A quarter of an hour on 
an average. 

. 2853. Do you average 60 tons an hour throughout the day with each engine ? — Yes, when 
it is gravel, and there is demand for it. 

2854. You know the Trinity Board ballast-engines ?■ — Yes. 

2855. (Chairman.) What power are they 1 — 20-horse each. 

2856. How many of such engines have they? — Two; we only work two ladders, and they 
work four ladders. 

2857. (Cant. Washington .) Suppose you were dredging the Thames in the way recom- 
mended in Mr. Walker’s Report, how many engines would you use, and how soon do you 
think you could get the work done ? — It would depend on the quantity, it would take several 
machines. 

2858. (Chairman.) Supposing the quantity of cubic yards of soil to he removed from 
London Bridge down to Gravesend should he 1,200,000, how long would you be in removing 
1 or ^' our years, with two machines of 24-horse power each. 

2859. (Capt. Washington.) What is the engine you have now got on the Whiting shoal ? — 
Dne of 10-horse power. 

2860. (Chairman.) What depth below low water are you engaged to remove Whiting 
shoal ? — Fifteen feet below average low water. 

2861. How do you fix the low-water mark ? — There is a mark on the shore put up by the 
Navigation Committee, which goes up from one to so many feet; then we mark what we call 
ou ^‘^8d er , and look at the mark on the shore what depth to work the ladder to. 

2862. What is the depth of the shoal you have gone through ? — Where we are now we are 
not taking off more than three feet. 

JB63- What is the largest depth of shoal you have taken off ?— In some places I think about 

T 2 



Mr. W. English. 
July II, 1845. 
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MINUTES of EVIDENCE taken before the COMMISSIONERS. 
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2864. What strata did you find? — The first stratum we find is gravel. 

2865. How deep ? — I suppose in some cases not more than six inches ; after that clay and 

that part is about 18 inches or 2 feet, then we come to a substance between a clay and a'stou 
and then we come to the stone. 1 

2866. The stone is at the depth of about four feet below the bed of the river ? In different 

places there is more on the stone than four feet. 

2867. What is the thickness of the concrete ? — About six inches ; when we aet to the dentl 

we leave off. ** 

2868. What have you left off in ? — We leave off generally in clay. 

2869. To what extent is that shoal ; how far does it extend ? — I do not know the width of 
it; there is deep water on the further side, but not on this side. We are making a cut now 
and intend to make a second cut of 150 feet wide the whole length. 

2870. You mean a second cut from the side ? — Yes, we are making a channel of about 150 
feet. 

2871. How long is the shoal? — From Blackett’s Dock to near the end of the City Canal 

2872. How far is that? — About half a mile. 

2873. Of all the dredging you have had in the river, is that shoal the hardest and most 
difficult? — Yes. 

2874. How high up the river have you used your dredges ? — As high as Wandsworth. 

2875. Have you invariably found gravel ?— Yes ; but, in some parts little gravel, and mixed 
with clay : it will not do for concrete, therefore we cannot sell it, and leave it. 

2876. Do you mean that the gravel being mixed with clay and mud, it does not answer the 
purpose you want it for ? — Yes. 

2877. And therefore you do not raise it ? — We do not raise it, and we then ask for leave to 
remove to another part. 

2878. Your object being to obtain the article, and not with a view of deepening the channel? 
— Just so. 

2879. You see no difficulty, if it was requisite, in deepening the whole river from London 
Bridge upwards to Wandsworth, so as to make it navigable ?— No difficulty, except that in some 
parts there is very little gravel, and we come to clay, then it would be a higher expense, but 
still it can be done. 

2880. Are there no limits fixed as to the depth you may go in search of gravel ? Yes, 10 

feet below low-water mark, when we are not working near any bridge, but formerly I have 
dredged at 27 feet in some parts. 

2881. The water-bailiff, then, is the person who gives you liberty, and fixes the place where 

you are to go? — Yes; when we find we cannot dispose of it, we apply to him to allow us to 
remove to another part, and mention the place where we wish to move to, and we o-enerally 
obtain leave to do so, if it is not near any bridge. ° J 

[The Witness withdrew.] 

Adjourned. 
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Extracts from the Votes op the House op Commons. 

20 tli June , 1844, page 1246. 

8. Harbours, &c.— Return of the several dues and charges of every lcind levied on shipping at each 
port, harbour, or creek, in the United Kingdom; stating the rates of the several dues levied per ton on 
each vessel, and whether under authority of Acts of Parliament, and what Acts ; whether by orders of 
nunicipal corporations, and of what date, or whether by charter, consent, prescription, or any other 
authority; so as to exhibit the entire charges of every kind on vessels at each of the harbours, ports and 
creeks of the United Kingdom ; distinguishing the several charges upon vessels taking refuge in the 
harbour only, from those upon vessels delivering the cargo, in whole or in part ; and also on vessels in 
the coasting or m the foreign trade; distinguishing also the charges .levied for local lights aud beacons 
ia each port (exclusive of those of the Trinity House, the Irish Ballast Board, and the Commissioners 
of Northern Lights), the charges for pilotage into and out of each harbour, and the charge for ballast • 
and whether under any and what Board the same are levied. — (Mr .Hume.') ’ 

16 th July, 1844, page 1508,' 

!!. Hnboun, fc— Petition of Patrick Stead, for inquiry into the constitution and qualification of 
tit Commissioners of the Navigations and Harbours in the United Kingdom, as well as the state of the 
Tidal Harbours ; to lie on the table. 

23. Harbours, &c.— Address to Her Majesty, “ that she will be graciously pleased to appoint a Corn- 
nusum to inquire into the past and present condition of the several tidal harbours, ports, and creeks of 
the United Kingdom, with the view of ascertaining the state of the navigation and the depth of water of 
these harbours, &c. ; whether the depth of water was greater formerly than at the present time and 
whether any and what extent of land over which the tide flowed at any former period has been inclosed • 
underwhat authority the several mclosures were made, the effects of such inclosures of land and of the 
erection of piers, jetties, &c., in decreasing the depth, or in improving or injuring the navigation of the 
several harbours, creeks, &c. ; to call for and examine all general Reports of Civil Engineers and public 
Commissioners relative to the construction, improvement, or preservation of the several ports harbours 
oeeks, and navigable waters of the United Kingdom which have been regulated by Act of Parliament 
ance 1800, the operations under such Acts, and whether the result has been beneficial or injurious to 
tbe navigation of the Baid ports : also to inquire into the nature of the powers entrusted to the Board of 
Admiralty, under any Acts of Parliament, for protecting the navigation of the ports and harbours of the 
Uited kingdom, and in what manner they have exercised those powers ; and whether more extensive 
SgZ”-(Mr V Hume ** reciuisite to enable them to P 10tecC and to improve the harbours of this 

29th July, 1844, page 1646. 

nf i 8 : 1 H fS OUT8 -~ Address for tC C °py of tbe receipt of every harbour in the United Kingdom, for each 
tUree J. ears ’ statm s tllc several heads of income, the authority by which the same are levied • 
rf r “P endlt nre for each of the same years, stating the several heads of expenditure, and the amount 
weach head in each of those years.” — (Mr. Hume.) 

9th August, 1844 ,page 1*748. 

E« H rf«irri da ri f ” “ Ee !r- by ,h . e Commissioners appointed under the several Aets of Par- 
n a i § t0 the harbours and havens m the United Kingdom, stating the titles of the several 

t srrvib Ch rif rs md c °— " s - ^ W h.v= s .«ed 

•iT.fr™ P .■ •is harbour or port m their possession, and of all Reports made by engineers or 
So a? ,”? ?“ P ° rt ” ll,arb ““ ; «S<=thnr avith copies of complaints made to the Oomnris- 
Ot the several harbours and ports of the defects of the harbours.” — (Mr. Hume.) 



timet from a Report made to the Navy Board by a Committee of its Members appointed to 
inquire into the State of t/ie River Medway. 

“ Chatham Dockyard, \0th May, 1818. 

a public harbour kf/ 0 * 6 c ° n ^|l ide without expressing a strong opinion that every encroachment upon 
^d seeing dip ininm !| Ver . jS. lt; he represented, should be viewed with the greatest jealousy ; 
^Mv worthy of onL°, CCa81 - 0ned \ n t ‘^ er . erit harbours by apparently small encroachments, we think it 
Acts of Parliament f . ‘™ atl0n » whether it may not be desirable to revise and consolidate the several 
eertaiu of His Mn‘ \ > 6 5J eservad ’ on and improvement of the royal harbours and rivers, 'and to invest 
prevent any such p^ CS ^ s °™ cers > resident in the vicinity of the harbours and rivers, with a power to 
aa de liable to a ^ ^ Croac “ men ts J and that the proprietors of the lands adjoining, or others, should be 
> or other obstrucfion^Si'll^' 2 “ a ^ 8t 5 at £ of having made or added to any hard, cause- 
te gulations iria-n Vc ctl ° n » without the permission of officers so empowered; but the details of any such 

5 may be made a subject of future consideration. 



(Signed) 



“T. B yam Martin, Rear- Admiral, 1 „ . . ,, 

Robert Bmu»» \Commm«mers of 

Robert Settings, J 



No. 2. 
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Extract from Mr. Bald's Papers on the Rise of the Tide , and the time of Ebbing and Fl 

in the River Clyde. J 6lfii ? 



The mean result of six observations, taken on tlie 18th, 19th, and 20th March, 1840 of then's 
fall of the tide at the following places, was as follows (full moon 18th March) ’ nseK 



Mean rise and fall of six tides in the harbour of Glasgow . 

Ditto at Clyde Bank, 5 miles 866 yards from Glasgow Bridge. 

Ditto at Bowling Bay, 10 miles 1166 yards from ditto 
Ditto, 18 miles 1166 yards from ditto ....... 

| Hours, Minutes. 

Mean time of flowing in Glasgow Harbour . 

Ditto of ebbing in ditto 



Mean time of flowing at Clyde Bank . 
Ditto of ebbing at ditto .... 



Mean time of flowing at Bowling Bay 
Ditto of ebbing at ditto .... 



Mean time of flowing at Port Glasgow 
Ditto of ebbing at ditto .... 



1 



Neap Tides, 

Taken at the following places on the 25th, 26th, and 27th March, 1840. 

n the harbour 



Mean result of six observations of the rise and fall of the tide 

of Glasgow 

At Clyde Bank, mean of six tides 

At Bowling, ditto 

At Port Glasgow, ditto 



Mean time of flowing at Glasgow 
Ditto of ebbing at ditto . 



Mean time of flowing at Clyde Bank 
Ditto of ebbing at ditto . 



Mean time of flowing at Bowling 
Ditto of ebbing at ditto . 



Mean time of flowing at Port Glasgow 
Ditto of ebbing at ditto .... 



* W ; M »: 


Minutes. 


5 


14 


7 


16 


5 


43 


7 


1 


5 


52 


6 


37 


6 


26 


5 


59 



Extracts from Mr. Bald's Report on the Velocity of the Water in the River Clyde. 

“ The mean velocity of four sets of observations of the water passing down the Clyde, ft*®® 
Harbour of Glasgow to the Junction of the Cart River with the Clyde, in ordinary fair weather mat “ 
taken at 1576 yards per hour, and the ascending current at 771 yards per hour ; and from the Juncnca 
of the River Cart with the Clyde, to opposite Dumbarton Castle, the mean of five observations assp 
the descending velocity of the Clyde at 1 mile 1069 yards per hour, and the ascending currents 
1561 yards per hour. , 

“ I have tabulated nine sets of observations of tlie velocities of the ascending and descending " _ 
and river current, from Glasgow Bridge to opposite Dumbarton Castle, a distance of 13 miles and 11- 
yards, as follows : — 
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Ascending Tidal 
Velocity per Hour, 
in Feet. 


Descending River 
Velocity per Hour, 
in Feet. 


Distance 
belowGlasgow 
Bridge, in 
Yards. j 


Distance 
belowGlasgow 
Bridge, in 
Miles and 
Yards. 


From Junction of the River Cart with 
the River Clyde to opposite Dum- 
barton Castle : — 

Opposite Dumbarton Castle . 

,, Dun glass Castle . 

, , Donald’s Quay . 

, , Rushalee Pier 

, , Centre of Newshot Isle . 


3,525 

5,564 

6,866 

3,2*72 

4,200 


8,677 

8,743 

8,828 

7,200 

9,000 


24.000 
19,830 
17,333 

15.000 

13.000 


Miles. Yds. 

13 1120 
11 470 

9 1493 
8 920 

7 680 


One-fifth 


23,427 


42,448 






One-third . 


4,685 


8,489 








1,561 yards. 


2,829 yards. 






From Junction of the River Cart with 
the River Clyde to the harbour of 
Glasgow : — 

1000 yards above the embouchure 
of the River Cart with the Clyde 
Opposite Scotstoun House . 

200 yards below Crawford’s Quay. 
600 yards above the embouchure 
of the River Kelvin with the 
Clyde 


3.600 

1.600 
3,000 

1,058 


6,000 

5,142 

4,500 

3,272 


10,333 

8,000 

5,000 

3,166 


5 1533 
4 960 

2 1480 

1 1406 


One-fourth . 


9,258 


18,914 






One-third 


2,314 


4,728 








771 yards. 


1,576 yards. 







‘ In the River Clyde during high floods, immediately below the harbour of Glasgow, I have found 
the velocities of the descending currents run at the rate of 2 miles 1613 yards per hour ; and in the 
narrow parts of the river 3 miles 1148 yards per hour ; this was in the middle of the river, and at the 
water’s surface.” 
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Copy of a Letter addressed to Mr. James Walker, Engineer. 

•p. Office of the Engineer of the Clyde , 

dear am, Glasgow , 16, Robertson Street , October 26, 1839. 

, , Y°™lfter of the 24tli instant I have received, and I now send you a perfect copy of the plan 
ot the river Clyde improvement proposed by you on the morning previous to your departure from 
Glasgow, and on which the harbour lines are 450 feet in width down to the Kelvin, and narrowing at 
that point to 400 feet in width; and then continuing that width to near Renfrew Ferry, from which 
point it widens below. 

nrJ h V ngma ) pl ? n ,“ so covered with figures and lines, and some memoranda connected with the 
proceedings, that it has been thought better to retain it here, and to send you an exact copy, which the 
aas and * 3 satisfied that it is correct; you will perceive, by comparing the plans, 

a e °? e which the Committee have approved of lias its lines laid out in such a manner as to save 
noVT’* T 1 ln cuttin S and iu the purchase of land ; and that one of its distinguishing features is that 
arw -1 ltL w V ve £, channel of the Clyde shall be filled up, which will reduce the estimate of expense; 
if ii ? l “°ugh the Committee have agreed to those lines and plan as being the best, they can hereafter, 
v • e Judged proper, make the Clyde more direct in its course if found expedient to do so; power 
g proposed to be taken to the extent of yards on each side for this purpose, 
trifl? ^° Ur * etter ^he 24th instant you mention “ I have looked at the plan just sent, and with a 
m . n S increa se of the width which, as Mr. Turner informs me, the Committee have directed you to 
in pm 1 cann ° t y et discover any difference between the plan now sent and the lines I laid down when 
Glasgow without reference to any plan of yours.” 

aimrn^i* 0 ^ t ^ e p '? n w ^‘ch I sent you with the lines delineated on it by me, and unanimously 
had d Ve - ° i , 9 omndttee 011 16th and 18th instant, is quite different from the plan which you 
feet TO 5d®‘ 1 f 3 i out wher > * n Glasgow the 12t.h instant, and which plan of yours was 450 
then i 6 - m t le harbour down to the Kelvin, at which point it was to be only 400 feet wide, and 
and alt COn , tlnu , e . die same width to very near Renfrew. This plan of yours was peculiarly marked, 
or anv °^ taer . j 'f er . ent *" rom . an y other plan that I had yet seen or heard of for improving the Clyde 
Prevent* ar , tldid r ' ver ; being a wide cylinder above and a narrow one below, a form calculated to 
and thp l tlda d °w U P the Clyde, which, in my opinion, would be highly injurious to the navigation, 
up and ^ Bn ls . characterized by proposing that several parts of the channel of the Clyde shall be filled 
> some large portions of ground cut away, and which [ think was quite unnecessary. Mr. 
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Appendix. Logan’s plan from the harbour down to near Renfrew was of an equal width, and it also proposed th 

several deep and large parts of the present channel of the Clyde should be filled up. But the 1*" 

No. 4. sent to you on the 19th instant, and which had been unanimously approved of by the Committee^ - &n 

quite different from either your plan or that of Mr. Logan’s, having a gradual increase of width bn* 
the harbour to the Cart, a form peculiarly favourable to a tidal flow up the Clyde ; and it does n't 
propose that any portion of the channel of the Clyde shall be tilled up, or any large portions of ero „ It 
adjacent to it be cut away for an increased width, when such can be avoided by substituting easy b°nds 
in place of nearly direct lines. These, in my opinion, arc the points in which the merits°of the plan 
consists, and which will insure its success through the Houses of Parliament if it should be opposed 
because its form and shape can be defended by the laws of science; and also by those configuration- 
which nature has universally assigned to every tidal river in the world. Whereas the plan of widening 
a tidal river above and narrowing it below would be the very cause of its failure in Parliament » 
opposed, were the design even to carry the illustrious names of Smeaton and Rennie. The plan fo 
the improvement of the navigation of the Clyde must stand on its own merits if a contest takes place 1 
for nothing else can sustain it or insure its success, although a different opinion is expressed on this 
subject. 

With regard to the channel on the south side of the Newshot Isle, to which you [have alluded in 
your letter, I have to express my very deep regret of any objection having been offered to its inves- 
tigation as to whether or not rock exists in a small portion of its channel, because, until this is decided 
I entertain a strong and a decided conviction, that it is not only the shortest, hut in every point of 
view the best channel for the navigation of the river Clyde ; and particularly so, as being much more 
favourable than the northern channel to receive and send up the full tidal flow ; a scouring power on 
which the preservation of the navigable channel of the Clyde will have chiefly to depend when it has 
been widened and deepened to the dimensions required. There. is no engineering project which I have 
yet met with that I entertain so serious an idea of its being carried into execution than the opening 
of the channel on the south side of the Newshot Isle. Nor is there one improvement in the whole 
range of the river Clyde, more worthy of the attention and consideration of the engineer, or one that 
would he more useful in improving the navigable channel, and the tidal flow upwards, although you 
have, I think, without sufficient grounds, ventured to expi-ess yourself decidedly against it. 

In concluding, I must assure you that my most earnest wish and only object is, that the best plan 
shall he adopted for the improvement of the Clyde, and that it may be one whereby all its capabilities 
may be fully developed, so as to afford every facility and accommodation to the rapidly increasing 
maritime prosperity of the port of this city. 

The plan drawn out by me and approved by the Committee on the 16th and 18th instant, cannot 
be claimed by you, because it was the work of others, planned and made out after you had left 
Glasgow, and on a principle entirely different from anything you had recommended or even suggested. 

I am, Sir, 

Your obedient Servant, 

James Walker, Esq. William Bald. 

23, Great George Street, Westminster, London. 



No. 5. 



Extract from Mr. Bald's Papers of the performance of the Steam Dredging Boats in the Rim 
Clyde and Harbour of Glasgow. 

The following statements have been taken from the official records of the Clyde trustees. But no 
account can be found in their hooks of the annual quantities of material which had been dredged up in 
the harbour of Glasgow and the Clyde previous to 1838, and which was one year before Mr. Bald 
was appointed engineer: — 

Firstly. It is proposed to show the increased quantity which the four dredgers had dug up from 
the Clyde in 1839, 1840, and 1S41, by manual labour, as compared to the quantity which 
had been dredged up by the same four dredgers in 1838, the year before Mr. Bald’s appoint- 
ment. 

Secondly. The quantity which had been dredged up by the same four dredgers in 1842, 1843, 
and 1844, by the application of the propelling power as compared to 1838. 

Thirdly. The quantity which steam-dredge No. 5 lifted in 1842, 1843, and 1844, when the 
propelling power was applied, compared to the quantity which she would have lifted by 
manual labour in the same time, deduced from the element of No. 5 dredge-boat’s perform- 
ance during the period of 30 weeks which she, had been worked by manual labour in 1841. 

Fourthly. The total quantities which have been dredged up by dredge-boats No. 1, 2,3,4, 
and 5, in the years 1838, 1839, 1840, 1841, 1842, 1843, aud 1844. 

Firstly. By manual labour there were dredged up the following quantities bv dTedge- 
boats Nos. 1, 2, 3, and 4. 

In 1838 Dredged up 13,540 Punt Loads. 

1839 ,, 14,217 ... 617 

1840 ,, 19,516 . . . 5,976 

1841 ,, 18,443 . . . 4,903 

Total Increase by Manual Labour . 11,556 Punt Loads. 



Carried forward . . . Punt Loads 11,556. 
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Brought forward Punt Loads 11 ,556 

Secondly. By the propelling power No. 1, 2, 3, and 4, dredgers lifted. 





Quantity raised 
in 1838 by 
Manual Labour. 


Increase. 




Flint Loads. 


Punt Loads, 




In 1842 


. . 22,449 


13,540 




1843 


. . 21,938 


13,540 




1844 


. . 2.3,895 


13,540 


10,355 



Total Increase by the Propelling Power . 27,662 Punt Loads. . 27,662 

Thirdly. In order to arrive at the performance of No. 5, it may he observed that she 
began to work in the end of May, 1841, and stopped the 25th December, bein'* 30 
weeks, during, which period she raised 3438 punt loads, and was worked by manual 
labour. 

In 1842, 1843, and 1844, she raised the following quantities in the following periods 
by the propelling power of machinery : — 





Manual Labour. 




Propelling Power. 


Punt Loads. 


Weeks. j 


Pant Loads, j 


Weeks. 


1841 


3,438 


30 


1842 


8,832 j 


46 








1843 


7,506 j 


40 








1844 


6,683 I 


42 




3,438 | 


30 




23,021 ; 


128 



It appears that No. 5 in 1841 worked 30 weeks, and lifted by manual labour 3438 
punt loads; and during the years 1842, 1843, and 1844, she worked 128 weeks, and 
would consequently, in the same ratio, have lifted by manual labour (30 : 3438 : : 128= 

14668) 14,668 punt loads; which, taken from 23,021 punt loads which she actually 

lifted by the propelling power in 128 weeks, leaves an increase of 8353 punt londs . . . 8,353 



Fourthly. Quantities lifted by Nos. 1, 2, 3, 4, and 5 dredging-boats. 



Appendix. 
No. 5. 



Manual Labour. 

Punt Loads. Punt Loads. Punt Loads. 
In 1838 Four Boats lifted 13,540 

1839 ,, ,,.... 14,217 

1840 ,, ,,.... 19,516 

1841 Five Boats ,, . . . . 21,881 

55,614 

Steam Propelling Power. 

1842 Five Boats lifted . . . 31,281 

1843 ,, ,, . . . 29,444 

1844 ,, ,,.... 30,578 

91,303 



Total 146,917 

The above statement shows that five boats using the propelling power dredged up during each of the 
years 1842, 1843, and 1844 more than double the quantity that four boats dredged up in 1838 by 
manual labour. 

Punt Loads. 

The first statement shows an increase by four dredges in 1839, 1840, and 

1841, as compared to 1838 working by manual labour, of . . . 11,556 

Second statement shows an increase by four dredges in 1842, 1843, and 

1844, as compared to 1838, working by the propelling power of . . 27,662 

Third statement shows that No. 5 had obtained an increase of 8353 punt loads 
working by the propelling power, as compared to the amount of her duty 
performed by manual labour of .....•• 8,353 

Total increase . . .47,571 

47,571 punt loads of additional material has been dredged up from the bottom of the harbour of 
tdasgow and the river Clyde, in working the steam-dredges during the years 1839, 1840, 1841, 1842, 

Tk’ an ^ ^.®44, as compared to the performance of steam-dredges Nos. 1, 2, 3, and 4, in 1838. 

I'heinachinery fitted up and placed by Mr. Bald in the steam-dredges in 1842, to move them for- 
ward by the power of the engines instead of manual labour, is of the simplest kind, and not liable to 
derangement. There are four pair of mitre wheels, and three pair of spur wheels, for altering the 
inerent speeds. The power is applied by a 6-inch leather belt, wrought by a pulley attached to the 
y-wheel, and works in a most effective manner. 



U 2 
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Extract from Mr. Bald’s Papers, showing the Amount of the Performance of the Labouring 
Force, and time of the Five Steam Dredge Boats on the River Clyde, by Manual Labour 
propelling forward, and also by Steam Power, propelling forward. 



By Manual Labour, Working Forward. 





Dredge No. 1. 


Dredge No. 2. 


Dredge 


No. 3. 


Dredge 


i No. 4. 


Dredge No. 5. 


\V eeks. 


Punt 

Loads. 


Weeks. 


Punt 


Weeks. 


Punt 


Weeks. 


Punt 


WeeKs. 


lf Unt 


1838 


28 


2,268 


34 


3,015 


30 


2,146 


3S 


5,451 






1839 


38 


3,366 


38 


3,312 


50 


3,538 


42 


4,001 






1840 


28 


2,433 


44 


5,069 


46 


6,169 


46 


5,845 






1841 


50 


5,354 | 


46 


3,301 ; 
1 


40 


4,894 


42 


4,888 , 


30 


3,438 



By Steam Power, Working Forward. 



1842 


40 


4,140 


28 


4,469 


46 6,090 


46 


1,150 


46 


8,832 


1843 


38 


4,951 


44 


4,965 


40 4,168 


44 


1,248 


40 


1,506 


1844 


42 


5,483 


46 


8,191 


32 4,504 


38 


5,111 


42 


6,683 



No. 6. 



Total Amount of Excavation dredged from the bottom of River Clyde and Harbour of Glasgow 
the following Years. 



No. of 

Dredge Boat. 


In 

1838. 


In 

1839. 


In 

1840. 


In 

1841. i 


lQ 1 
1842. 


In 

1843. 


In 

1844. 


No. 1 . 1 
2 . 

3 . 

4 . 


Punt Loads. 
2,268 
3,015 
2,146 
5,451 


Punt Loads. 

3,366 

3,312 

3,538 

4,001 


Punt Loads. 
2,433 
5,069 
6,169 
5,845 


Punt Loads. 1 
5,354 ! 
3,301 
4,894 
4,888 


Punt Loads, j 
4,140 ! 
4,469 | 
6,090 
1,150 


Punt Loads. 
4,951 
4,965 
4,168 
1,248 


Punt LoadB. 
5,483 
8,191 
4,504 
5,111 


5 . 


13,540 


14,211 


19,516 


18,443 

3,438 


22,449 

8,832 


21,938 

1,506 


23,895 

6,683 


Totals . 


13,540 


14,211 


19,516 


21,881 


31,281 


29,444 


30,518 






Excavation i 


n Upper Harbour, per Contract . 




1,188 


Total quantity excavated 161 ,645 Punt Loads, from the beginning of 1838 to thel 
end of 1844 A punt load is about 10 cubic yards, or 13 tons . j 


31,166 



No. 7. 



® 1R> Rouen , 16f/i April, 1845. 

Being informed that you are the engineer for the River Clyde, and being desirous of getting 
some information from your country on a subject which we know to have met success with you, and 
which now greatly occupies our minds here, 1 beg leave to address vou about it, and shall feel par- 
ticularly obliged for any answer you will have the goodness to give me on the matter. I mean the im- 
provement ot rivers, the outfall of which is obstructed by moving sands, as it is the case with our large 
River Seme. 

Not doubting but you may have at least some general knowledge of it, I scarcely need mention that 
on either side of the mouth there are two out harbours or ports; the one Havre, the other Honfleur. 
Their interval (about 10 or 12 miles) is greatly impeded by several shoals, some of shingle, some of 
sand, carried m by the flowing tides ; some fixed, some moving, according to the strength of the ebbing 
tides, and of the winds. But, however injurious this may be, the there existing struggle between the 
said two opposite powers is considered as the origin of a very important propriety for tlie port of Havre, 
viz., to keep its high water about one hour and a-half after the tide is fully risen. It is also a prevailing 
opinion there that the very large space in the mouth of the river is necessary for receiving the sands or 
stones coming from sea long side of the coast, and that any alteration that could be made to that mouth 
might endanger the safety of Havre under both above points of view. 

The said shoals extend nearly 30 miles upwards in the river, and the channel or stream of the inland 
wuters will change their course at almost every spring tide, and he divided in many small channels, 
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fitter of which want sufficient depth, so that at neap tides, almost no vessels can pass, and at sprint? 
[des no larger vessels than 10 or 12 feet deep can get up. 

The borders of the river will offer large expanses of area covered by the flowing tides. 

It is a general belief that the said shoals, or accumulations of sand or silt, brought down also from 
the interior, by their making a kind of natural weir at sundry places across the river, and thus retarding 
the ebbing tides, greatly contribute to the preservation of a greater depth of water in the upper part of 
the river, and that in case of their being removed, a great alteration of its present level might take place 

UP Nowhowever we are going towards some trials for improvements of this river, that should consist in 
deepening it by contracting the banks to a reasonable width, and preventing the river to spread widely 
as it used to do, always allowing the free course of the tide, &c. But even these works, though limited 
at first to the upper part of the river, are opposed by many people as being capable of producing both 
the bad effects above alluded to, viz., to alter the course and rules of the waters below, so as to injure 
the good proprietary of the port of Havre, and at the same time to be not less obnoxious to the port of 
Rouen by diminishing the depth of its waters. 

Of course such objections, if grounded, ought to deserve a great deal of attention; but while our 
most eminent engineers are divided of opinion amongst all their theoretical knowledge, we, but common 
people, should wish to know whether there be not in England some well known plans where works of 
thesame kind, under nearly similar circumstances, might have been executed without bringing forth all 
the dreadful effects which are now prophetized to us. We have much heard of the Clyde, as having 
well succeeded ; of the Mersey (but we do not know whether any thing was brought to a conclusion 
there, or whether it remained to a mere state of project) ; of the Ouse, of the Severn, &c. ; but we 
know extremely little, with a sufficient accurary, of what may exist or not exist as for any analogy 
between those places, their conditions, the constitutions of their rivers and ours. 

Please, therefore, to tell me (if you can do so without too much trouble) what may he your opinion 
upon the whole, and particularly at what places you should think that some such enterprizes having 
succeeded, might be consulted as a sort of guidance and authority in any actual discussion of ours. 

Be so good as to excuse my intruding upon you, being totally unknown, and believe me, very 
respectfully, 

Sir, your obedient, humble Servant, 

J. Rondeaux, 

President of the Chamber of Commerce at Rouen. 

Mr. Bald, Engineer for the River Clyde. 



Glasgow, Office of the Engineer of the Clyde , March, 1845. 

Sir, 

I have received your letter of the 12th instant, and do regret exceedingly that I have not been 
able to answer it sooner ; but in reply I have only to say, that I shall he delighted to give you any advice 
or assistance in my power regarding the improvement of the navigation of the River Seine and Ports of 
Havre and Honfleur. 

I have seen your river Seine, hut it is 19 years ago, and I have not been in France since 1831 ; but, 
nevertheless, reading your letter carefully over, I can readily understand what your objects are. 

All the celebrated engineers of this country, — Smcaton, llennie, Telford, Nimmo, &c., have all con- 
curred in opinion that the improvement of tidal rivers for navigable purposes depends upon obtaining 
a greater flow and a greater quantity of tidal water upwards into them. Now, this principle being 
admitted, it is manifest that all obstructions to the tidal flow upwards should be removed, such as shoals, 
bars, &c. ; aud that all means should be adopted to increase the quantity of tidal water into all the 
higher and upper reaches of tidal rivers. This will give a greater scouring power to keep the navigable 
channel free from shoals ; but it may also considerably deepen and improve it. Besides, if there are 
any bars or shoals at the mouth of a tidal river, their removal can best be achieved by obtaining and 
procuring a larger quantity of additional tidal water up into the higher reaches of the river. 

Now, you state that it is proposed to deepen the river Seine by contracting its banks, and to prevent 
the water of the river from spreading so widely as it used to do; and that this operation is to be limited 
at first to the upper part of the river, always allowing the free course of the tide, &c. 

I really do not see bow you can contract the banks of any river so as to prevent the water spreading, 
without in some measure intercepting the tidal flow. T should be wanting in duty if I did not warn 
you, on no account to give the least obstruction to the tidal waters upwavds by narrowing the banks of 
the river, or by the construction of dykes. To achieve this important object requires much careful 
consideration and great reflection in the construction of the works ; because, if you shall in any measure 
diminish the tidal flow upwards into the highest recesses of the Seine, you will lessen your tidal scour 
outwards, and in all likelihood diminish the depth of water at the mouth of your river, and also at your 
ports of Havre and Honfleur. My advice is, to try and carry the tidal waters as high up as possible 
mto the upper recesses of the Seine, and to be cautious and careful how you narrow the river. I am not 
a We to convey to you all my ideas regarding this great and important improvement for France ; be- 
cause I am not in possession of many details connected with the speed and volumes of the fresh and 
salt water ascending and descending, the nature of the bottom, soil, tides, &c. &c. ; nor am I in pos- 
session of any detailed plans to enable me to arrive at anything definite on this interesting subject : but, 
nevertheless, I am strongly impressed with the idea, from my recollection of the Seine, that a great 
improvement could be effected as regards its navigation. 

. ; aD1 n< rt a ble to refer you to any river in Europe where so much has been done as in the Clyde 
in improving a tidal river navigation ; in 1155 the River Clyde could only float vessels drawing three 
w'tl r Chcs of water ? now the River Clyde can float vessels drawing eighteen feet of water, not- 
i 1 ’fading the many errors which have been committed in improving it during the ninety years it 
een under the hands of the engineer. And I really do not see why you should not, witli care and 
ention in the construction of works, attain a depth of 20 feet of water instead of 10 or 12 feet, as 
r “ enti ° n J and that fleets of both merchantmen and also of men of war should be able to obtain 
ah “ ter an d security within the embouchure of the River Seine, 
also l )e Y cr y glad to hear from you, and it is very likely that I shall be shortly in London, and 
on J )er ” a P a *’* France, and should be very glad to examine your projects of improvement in passing 
wi q Wa y fr Qir i Havre to Paris, and render you every service in my power, and give you all my ideas 
n 1 8hatl see the plans and charts of the River Seine. I again take the liberty to caution you that 
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nny works which shall be proposed for the deepening of the navigation of the Seine should h 
considered, because a great deal has been done on this River Clyde which must be undone 
expense; errors of the gravest kind have been committed, notwithstanding the great s** 
deepening it, and this depth is now only preserved by an annual dredging of about 180 OOn* 5 *^ 
yards of deposit on a river line of 18 miles long. Now the great object should be to eet rt, 
scour, to preserve the depth, and save this great annual expenditure ; therefore the operations f 
should everywhere be assisted in deepening by the aid of works which have been found to °i, natUre 
cessful. 0 De sm- 

I am Sir, with great respect, 

Your obedient Servant, 

h Monsieur J. Rondeaux, President of the Chamber (Signed) William Bal 

of Commerce at Rouen. ‘ ' D ' 



Extract from the Appendix of Mr. Bald's Report on Blachstonc Moss; addressed to the Chd b 
Trustees, 23rd September, 1844. J 

The great and expensive works which have been erected to obtain a back scour of water may be fullv 
appreciated by referring to the artificial reservoirs of water with sluicing gates attached to many of the 



continental harbours, prove the great benefit which have been derived from the power of water k 
depths ^bt ^• ar ^’ UrS by back scourin S water, and also in afterwards preserving and maintaining the 

Indeed the artificial scour through harbours from back water by reservoirs and sluice-gates perform 
the work of the modern steam dredgers. Those reservoirs and sluice-gates are to be seen at the Dorh 
of Nord Catwyck, m Holland ; also at Ostend and Dunkirk, in France. The latter harbour was formed 
by purely artificial means, viz., scouring reservoirs of back water and sluices, and was one of the most 
successful harbours which the engineers of France had constructed, although the whole of the coast 
adjacent to the harbour was flooded with immense banks of moving sand, yet by the industry of the 
engineer it became in time of war one of the most formidable ports upon the whole coast of France to 
the commerce of England. In 1706 it enjoyed a most flourishing trade, and during the war, which 
termmated in the Peace of Utrecht, its privateers took 1614 English ships, value 1,334,3751. England 
suffered so much that she would consent to no peace unless the whole harbour and fortifications were 
destroyed, and the harbour filled up at the expense of France. This clause was inserted in one of the 
Articles of the Treaty of Utrecht, which was signed on the 28th April, 1713. This was done under the 
direction of Colonels Armstrong and Clayton. Yet after this Louis XIV. constructed a new canal to 
Mardyke, by which the harbour was much improved. In 1 7 17 Frauce was again compelled, by a treaty 
at the Hague, to destroy the harbour. In 1748, by the treaty of Aix-la-Chapelle, Dunkirk harbour 
was again doomed to be destroyed. 



Extract from Mr. Bald's Repoit , read before the General Meeting of the Clyde Trustees, on 
Tuesday the 3rd September, 1844. 

• , tbe nav *o a *' 0n the Clyde and the harbour of Glasgow by deepening is prin- 

cipally due to the labouring force of the steam dredgers, and which is attended with a very considerable 
nu expense. A question has arisen, whether it might not be possible to work them a longer period 
ot time each day, and perform a greater quantity of work. 

♦Wj a t r l T SOme li S ht on . this very interesting subject as regards expenditure, the preservation 
t v. e ? 0 tbe P r ® sent; navigation and its further improvement, it may be first observed that 
T^e dre 1 d S ers employed in the deepening operations of the harbour and river; their 
power and depth of working are as follows 

No. 1 steam dredge has an engine 12 horse power which works in 12 feet depth of water. 

No. 2 ditto ditto 16 ditto ditto 14 ditto. 

- S°- 5 d ! tt0 ditto 16 ditto ditto 14 ditto. 

d ! tto 20 ditt0 ditto 15* ditto. 

iSo. 5 ditto ditto 22 ditto ditto 17 to 19 feet ditto. 

th . e sma ! 1 de P^ of water which these steam dredgers work in, with the exception of two 
watJr 1 the i eplh in i he shi P channel of the river Clyde and harbour of Glasgow at high 

y . e .?“ d ; & ?" 15 ' o20t ‘ et “doptkit lofl, tides in gaits bfiwrogfcn 
th fTi ^ ”“ a ! therefore lie manifest that there is a very large portion of time each day 

mi t k. fi .T 8 T”” c *“ wortt > t! >eir bucket frames not being ible to reach the button, 

Wnlw , wL i d *, h k t0tl1 ** harbour » f ““SO” >»a the riser nhannel of the Clyde ate 
I? Tos'h '“ s f in S the time ° f working these dredgers, 

statei It ^ “i e< ? d ° these anm dredgers work continuously ? From what las burn 

sttlm drto-me ad ’?| tted lh,t ! lua . 15 impossible, and to attain so desirable <m object would require 
donte to S T “ n a ‘ e S ‘“d' 1 depths of water in the harbour and river. There can be a. 
aOta T* “s 61 ! »f 30 “ horse power, capable of working in depths of more fan 

l(h” daily more than 100 pnnt loads, would be mnchaiote 

wm-fang the present dredgers, both in the, great additional quantity which would be 
SiroTSi 7 ^ ^ cona ™ ed ' S , c ', And there would he great facilities to clean out tbe 
E fSnm™lS.l 'bftn ’S'" “,** d [ l i d * e, ' s "'S 111 lif! »“* of 'he harbour in 25 good welkin! 
toF™; '.*■ me) 75,000 cubic yards; thrs would be an. object of very great importance, because jt 
?”; 7 ** “ pm0l,s ” he . n *■» harbour is not crowded with vessels that it can be cleaned ; and # 
, 7 to™.;'?'""* desirable that this work should be done very quickly. 

in the metor ns 1 e.T" '•>“ “ continuous working would require a complete change 

m tbe greater part of the whole of the trustees’ dredgers. 
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Looking at these facts, and the present limited working power of these dredgers, I am not aware 
that much more can be done unless the trustees shall construct two additional iron dredgers, &c., with 
engines of 30 to 40 horse power each, and capable of working freely in 20 to 22 feet depth of water, as 
already mentioned, and to sell dredging machines Tvios. 1 and 2. This I should strongly recommend, 
as it would be much more economical than working these old machines, by which so much valuable 
time and men’s labour are lost. This very subject was again brought before the trustees in one of the 
monthly reports read before them last winter. 



Extract of a Letter addressed by Mr. Bald to Mr. David Hope, Chairman of the Committee of 
Finance, dated London , Trafalgar Hotel, Charing Cross, 5th May, 1840. 

I hold it as a principle in all public works, that the clerk who keeps an account of the men’s time, 
should never, on any account, he the individual who pays them. Secondly, that no person connected 
with the engineer, as foreman or overseer, engaged with the execution of the works, should ever be 
■ entrusted with money to pay the workmen and labourers under them; this important duty should he 

I only performed by an individual totally unconnected with all the parties engaged in the executive 

departments of the works. The foreman of the works, and the clerk who keeps the men’s time, should 
be present when the pay-clerk pays the accounts, and they should witness the payments, and attest the 
' respective pay sheets, by their signature, paid in their presence by the pay-clerk on such a day. This 

1 is the principle adopted by the Government in all the public works in Irelnnd ; nor will the Commis- 

sioners of Imprest Accounts pass the disbursements of public money, laid out in the execution of public 
works, upon any other principle. 

Engineers’ clerks for keeping the workmen’s and labourers’ time, engineers’ foremen, and overseers 
1 and engineers themselves, should never have anything whatsoever to do with money, or its payment in 
i any shape or manner. 

These are my ideas frankly expressed, and which I before verbally communicated to you. 

• I am, dear Sir, 

Your very faithful servant, 

William Bald. 

A copy of the above letter was sent to the present chairman of the Clyde Trust more than one year 
, ago, hut no notice was taken of it, until some irregularities were discovered in making the paymeuts 
(and which I believe have not yet been adjusted) when the principle of the above letter was obliged to 
be acted upon, and a total change made in paying the workmen and labourers, but not until after a 
period of nearly four years had passed. 



No - 9 - No. 9. 



Bowling Basin. 

This basin is situated on the north side of the River Clyde, about 10 miles below the harbour of 
Glasgow; it encloses a water space of about 14 acres. At the extremity of its western arm a timber 
wharf has been constructed, about 300 feet in length, alongside of which the largest Indiaman can 
lie. This basin wns commenced in 1841 ; no plans were ordered to be made of it, nor were any 
designs laid before the trustees for its -execution ; a small model was mnde of the timber work by the 
late Mr. Robert Bald, and the whole works were completed in one season, so that the Iar^e American 
ships with others were laid up in it during the winter. This basin has given, since its construction, 
great accommodation to vessels, when the harbour of Glasgow has been crowded. In January, 1844, 
there were lying in Bowling Basin, 10 square-rigged vessels, 14 steamers, and a great number of 
other kinds of craft, amounting in the whole to 53 ; and besides, it has been most useful in affording 
accommodation to the whole of the Clyde Trustees’ dredging vessels diving-bells, punts, &c., &c., and 
is a most valuable appendage to the port of the city of Glasgow. This work was executed under my 
direction, without any remit from the trustees; and the zeal and attention of the late chairman, James 
Hutchison, Esq., to this work during its execution was above all praise, he visited the works once and 
twice in the week during the tine weather ; and indeed bestowed, during the time he was chairman, 
a very great portion of his time to all the improvements of the river, and frequently went down the 
Clyde for that purpose. 
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Steam Dredgers. 



Extract from Mr. Bald’s Details of the Working Operations on the River Clyde. 



Number 
of Boat. 


Depth of 
Working. 


Depth of 
Working 


Diameter 

of 

Cylinder. 


Length of 
Stroke. 


Number 
of Buckets 


Strokes 

per 

Minute. 


! Length of 
| Frames. 


Nominal 
of Engine. 


No. : 
1 I 


Feet. In. 
10 6 


1-ect. In. 


1 2l" 


Feet. In 
2 6 


31 j 


38 


Feet. In. 

47 9 


12 H. P. 


2 


14 0 


4 0 


24 


2 6 


33 


38 


52 11 


16 H. P. 


3 


14 0 


4 0 


24 


2 6 


33 


38 


52 11 


16 H. P. 


4 


15 6 


4 3 


26 


2 6 


34 


38 


54 1i 


20 H. P. 


5 


11 to 19 


4 4 


m 


2 6 


34 


38 


58 0 


22 H. P. 

1 
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: 1 4 =48 ft. 5 



Steam-tug, two engines each 30-horse power; diam. of cylinder 30 inches - len^i , 

3 feet 9 inches; strokes per minute 40. ’ ° Ul °‘ stroke 

All the steam-dredgers have governors which regulates the speed to about 28 strokes ™ • 

ordinary working stuff. v s P er mi nute fo 

Average pressure in boilers about 3jlbs to the square inch. 

In general 14 buckets are discharged per minute. 

The speed of the buckets on the frames in Nos. 1, 2, 3, and 4, is (3 ft. 5 J in 
48 feet 5 inches per minute. “ 

And No. 5 is (3 ft. 8 in. x 14 = 49 ft. 8 in.) 49 feet 8 inches per minute. 

The larger the engine, the less is the consumption of fuel on board of the dredgers Tb 
engines are worked to their full power, and consequently consume more fuel in proportion to n, • a11 

than the larger engines, which are not so much pressed ; for example, No. l consumes about in JP® 
coal per horse-power per hour; while No. 5 only consumes 15ilbs. per horse-power per hour. #f 

Extracted from Mr. Bald’s Details of the Working Operations of Deepening and 

River Clyde and the Harbour of Glasgow. ' SING 







Amount 

Expended. 


Quantity 
of Work 
Executed. 


Rate per 
Cubic Yard. 




Year ending 25th December, 1841 . 


£. A. d. 

11,841 18 2 


Cubic Yards. 
218,810 


£■ ». d. 

0 1 1 




Year ending 24th December, 1842 . 


13,612 11 3 


313,810 


0 0 10J 




Year ending 23rd December, 1843 . 


9,742 7 6£ 


294,440 


0 0 8 




Year ending 21st December, 1844 . 


10,659 3 8 


317,660 


0 0 8 



The expense of dredging and depositing the material taken up from this bed of the rim Cl.de .id 
the harbour of Glasgow varies considerably on account of the nature of the material in the bottom 3 
the distance it has to be carried for deposition. 1 81,(1 

A punt load may be taken at an average at about 10 cubic yards, or 13 tons. 



Value of Machinery employed on the River Clyde. 



5 deepening machines with engines and gearing 
Steam-tug, with two engines each 30-horse power 

157 punts 

13 punts for stones . . . | 

2 diving-bells . 

Fifteen additional iron punts amount to about . 

Total. .... 



. 20,000 0 0 
3,300 0 0 
. 12,560 0 0 

650 0 0 
750 0 0 

2,025 0 0 

. £39,285 0 0 



Note attached by Mr. Bald to the Clyde Bank Monthly Accounts of the 9th Noeember, 1844 . 

beiua 52tShf , l?Lr.°”° t r’ ere M“m 1 L bef “ re this P eriod ' ch “ lte ‘ 1 ■" Mr. Spreull’s office bite 
Bald requests the attention of the Committee of Finance 0 
'? C '-' ,de E “ l accounts ' ' ,hi ' :h » at t! >« ° f •" killings 

3e sSr.„d P toutL p “ id 10 ,he 1 “ b “"' 8 b °‘ b in the harbour and rive,! 

the Clyde Bank dpi? t G ^ a ^’ cannot see on what grounds this anomaly should exist in 

iorettanwhaut ST';! * s ”S“ ds * be P»J » ‘he lahoarers. and which is two shilling, per mk 
more than what is paid to the labourers employed on the works of the harbour and river. 

Jt Com^UelVfnw ” otic f ’I* 8 tak “ of the ab »»« nor any redaction made 

by the committee of Finance, as to this anomaly in the payment made to the labourers at Clyde Baal. 



No. 11. 

[Clauses respecting the Glasgow Water-works, referred to in Q. 2365.] 

Extract from the Act 6 Geo. IV, cap. 117. 

emwweredtv tt lelf "tb”'*? ’ ! h * Uh ' said tlns, “ 5 « b «. “4 ‘hey ®e hereby authorised . ad 
r P co3nlete IS if T nt *' “minis, «nd assigns, to commence, any 

mioTu mav be cZd A * “/ t the ,*' orb . a ” 4 operations aforesnid, and sufh other works and ope- 

lheb<;d ” ohannel of the river, upwards from the 
saitt bai bour of Glasgow, to the south-east extremity of th» m . ... Linwnintr tn the 



sSnirbo^f GlZ™ £ °l dee P enir, g tl «bcd or channel’ of the river, upwards from the 

“mreliTofL a I Sv“ H T th ; e “' “ re ” ity of tb « I* F™ «f Glasgow, belonging to the 
banks of the said river nho’ ^ f 1 ®?, 10 e - xcavate , and construct, out of and upon the bed or channel, or 
Sefucb , dre^ed n ° ?.b°f X h ' ° f 11,6 “ d Broom'd, w, and unde, tie ad 

bridS 3d, oS WK “S lb ' ecb “”'.“t, or Canal, and tunnel, and below, or to the west oftbesard 



and 3 ’ ■ T- ’ J nd , ,ler s "” ilar ,orl8 > “ ho found requisite for o| 

e«Sr„!i!TrT?"l, ,lJ safe and easy navigation for vessels loaded with coals or 
commodities, passing from the higher partB of the said river to the said harbour at the Broomielatr 
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appointed to inquire into the STATE of TIDAL HARBOURS 

Sec. 1. Provided always, and be it further enacted That the said trustees shall not, by any operations 
tab; •nthomed. injure or endanger any of the sard br.dges over the said river at 01™ : and the 
»d trustees shall be and the, -are hereby bound and obliged, from the rates and duties hereby gran ed 
for deepening the said river above the Broomielatv, to indemnify the magistrates and council of the 
said city, as trustees under the A cts for erecting and repairing the said bridges : and all others bavin. , 
legal interest therein, am, nst all or any damage or injury that may be snstained by the said bridges as 
.fbrMUlfi, and also to indemnify the Company of Proprietors of the Glasgow and Cranston Hill ”la!e“ 
„,ks, and the Glasgow Gas- light Company, ont of the said funds, for any costs or charges arising in 
,h« repairing any damages to be done to the water or gas-pipcs of the said Companies catiied alone the 
Bid bridges : Provided also, That the whole of the said operations on, or in the vicinity of the”said 
bridge, shall be .performed at the sight, and to the satisfaction of two engineers, one to be named by 
the said trustees for the bridges and the other by the said Company of Proprietors of the Glasmw 
Water-works, and in the event of them differing m opinion, by a third engineer, to be named by these 
Bgineers, who, m a report to be made m that behalf, shall state the works to be performed, aid bow 
they are to be performed, before the same shall be executed. * 

Sec. 8. Provided always, and be it enacted, That any lock to be constructed for the purpose of con- 
necting he lower with the upper navigation, shall be placed below the new bridge, and below the weir 
aew ,n the river, so that the level of the top of the gates of such lock shall not be higher than the present 
level of the top of such weir, and the masonry of the said lock shall not be higher than the surface of 
the ground under the south arch, and that the whole shall not present any greater hindrance or oh- 
struction to the passage of the flood-water than is now presented, by such weir 
See. 9 Provided always That the worts hereby authorised to be carried on 'above the harbour of the 
Btoomiekw, shall be conducted on such a plan, as neither to raise nor lower the surface of the River 
Clyde at low water above the new bridge of Glasgow i And provided further, Thst that part of the river 
which is situated between the wooden bridge, opposite to Saltmarket-street, and the south-east extremity 

ItfTrerf ®“ S ° W Wl1 ^ d “ Pen " 1 f " ,h “ PUrp0S “ ° f tiia AM ’ b ? s ““ ri "S “ d £ 

Sec. 12. Provided always, and be it enacted, That none of the powers or authorities hereby granted, 
for, or in relation to the improvement ol the navigation of the said river above the Broomieinw, shall 
T* in execution unless, and until the said trustees or others duly authorized shall, at the sight, mid 
to the satisfaction of and in conformity to a specification to be previously furnished by two engineers, 
« t» be named by the , aid trustees, and the other, by the Company of Proprietors after mentioned ! 

mi°th™ b’.Th. 01 ’“f f,ll . lu s t0 c, ° , ao ' Vl ! hln 30 ‘lays a f Eer a requisition upon them to that effect 

mde then by the said trustees, have made and executed such works, as in the opinion of the said 
th ® lr . thffenng in opinion, of a third engineer to be appointed by these 
eegmeers,) shall be fully sufficient and effectual to preserve the bed or channel of the said river at 

“ If f he 'S i >' »' lavel, nor until the sheriff depute of the count, of Snark 

ill he satisfied that sufficient means shall have been provided for the due preservation and repair in 
dl toe thereafter, of the works necessary for that purpose, so that no damage or injury from the execution 
L Aetn^S'to th 1 ” '•'* “r”v ‘‘J tl ' e ,™ r,t! the ®Mg"w Water-works Company, incorporated by 
“siseg™ with waterT h '“ ‘ MW ’ “ A " Ac “ f °' ""wW «>e and suburbs 

a!f;, r IA A ” d Y 5 further enacted. That in carrying into effect the provisions contained in this Act, 
ILl. “n S r rf , h ' de ? p ™!” B ot 3 “ d ,i,cr » boT<1 ll > e harbour of Broomielow, the rates and 

r“? ° f t!,c s “ id rivei “ bo,e tbe s “ id harbour shall be liable for any 

injury or damage which may be thereby occasioned to the said Water Company. J 

Extract from the Act 3 and 4 Viet., cap. 118. 

Water ,T C \ cd ’ T J ,a f I * r ^ he P rote , cti ®, of the Company of Proprietors of the Glasgow 

- Said - US - eeS sha11 be bound and obll S ed - and the y are hereby required and authorized 
BroZKw" d lts pre ^ nt bei S bt tke dam or weir across the said river above the harbours of 

heZZoio ’ , b ? !ow C'asgow Bridge, until the said trustees shall have strengthened the weir, or the 
cienttn Sn?-° f I he Said nVCr at , the 0,d or Stockw el>-street Bridge, in such manner as shall be suffi- 
StmesenTZ 7- he . t0 F Wate , r or b f d , Ievel of the said river at low water , at the height at which it is 
conatnieZ K f tain i d ab ° Ve tbe , said old or Stockwell-street Bridge, or until such other works shall be 
th es ST d bd ? W the , wa t™ rks the said Company of Proprietors as shall be sufficient to maintain 
dWp wW- Wat f r head 1 , eve at tbe bei S ht at low water > at which il is at present maintained above the 

orchaa^Pl nf U 7 • WOr , ks ma Y he constructed ; which operations for strengthening the weir or bed, 
be executed* i nVer at *7, sait J old . or Stockwell-street Bridge, or such other works as aforesaid shall 
nominated by tbc , s 7 trustees at tke si S kt of two engineers, one of whom shall be 

engineer's .til l Sa,d trust ? es > and tke otker by the said Company of Proprietors ; and the said two 
the noint a ‘ -7 e . P ° wer ’ in , case of an y difference of opinion, to appoint a third engineer, to determine 
held or omstESi Z dl ! pu , te betw , eRn thern : Provided always, That nothing herein contained shall be 
litigation in * d - t0 lnter / ere Wltk or prejudice the rights of any parties which are now the subject of 
ascertained ^7/7 ° r - SU , U ? at P, resent depending before any Court of Law, as such rights shall be 
Sec 29 P r etemined in suc 1 P endin S suits. 

of Prcnri^yTr fi d ab T a y s ’ and ke it enacted, That if any loss or damage shall arise to the said Company 
trustees to fulfil tiT* 6 . s ? ow Water-works by, through, or in consequence of the failure of the said 
or by through P rovislons herein contained for the protection of the said Company of Proprietors, 
said trustees f ’ 7 1U C0nset iuence of the insufficiency of the operations, or works to be executed by the 
rity of this a ^ tvT P ur P ose ’ or b y> through, or in consequence of any operations executed under autho- 
and obliged C d lu 611 and , us °^ ten as sucb l° ss or damage shall arise, the said trustees shall be bound 
prietors for ' R , \ , are “creby required and authorized to compensate the said Company of Pro- 
the said trustZ ° sa or damage out of the funds and revenues of said trust: Provided always. That 
quence of thp 6S 7 be bab ' e f° r an y 1° S3 or damage which may arise by, through, or in conse- 
or suits at nrn CX 7 1Se °f an y. r igbts of any parties which are now- the subject, of litigation in any suit 
in such suit o/suit Gpend * n S ' n an y Court of Law, as such rights shall be ascertained and determined 

Messrs. Jobn^ 7 ^ enac *' ed ’ f° r bbe protection of Messrs. Henry Monteith and Company, and of 
^auks of the «»?d - oraev J ai j d Company, as owners of certain dyeing and printing works situate on the 
river of Clyde, at Barrowfield and Dalmarnock, and their successors in the said 
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Plan of the Tay. 



Decrease of Gaa sand. 



Slight increase of 
Abertay. 



Entrance well buoyed. 



Drummond Rock. ' 



Queen’s Road. 



Improvement in 
Dundee. 



154 APPENDIX to REPORT of the COMMISSIONERS 

works, that if any loss or damage should arise to the said Henry Monteith and Company, or to the sa : d 
John Bartholomew and Company, or theirs aforesaid by, through, or in consequence of the removal o 
lowering the said dam or weir above the harbour of Broomielaw, and below Glasgow Bridge, or tl/ 
execution of any work or operation hereby authorized, or in case the said trustees shall not effectual! & 
prevent such loss or damage by the execution of works for that purpose, then and ns often as any such 
loss or damage shall arise, the said trustees shall he bound and obliged, and they are hereby required and 
authorized to compensate the party or parties sustaining such loss or damage, for such loss or damace 
out of the funds and revenues of the said trust : Provided always, That the said trustees shall not be 
liable for any loss or damage which may arise by. through, or in consequence of the exercise of anv 
rights of any parties which are now the subject of litigation in any suit or suits at present depending in 
any Court of Law, as such rights shall be ascertained and determined in such suit or suits, 



No. 12. 



Report on the Tay Navigation, from the Admiralty Surveyor on the East Coast of England to 
the Hydrographer to the Admiralty. 

Her Majesty's Ship Blazer, Queen's Hoad 
Sir, Dundee, 1st October , 1844. ’ 

Herewith I have the honour to forward a corrected plan of the river Tay, showing the 
changes that have taken place in the Gaa sand at the mouth of the river between the date of Captain 
Slater’s survey in 1833. and our examinations just completed in September, 1844. 

Taking advantage of the leisure time afforded while lying with the Royal Squadron in attendance' 
upon Her Majesty, in the Queen’s Road, at Dundee, and in accordance with your special instructions on 
this point, the banks at the mouth of this river have been thoroughly sounded over and examined ■ the 
results are all, I am happy to say, favourable, so much so that the shoal hitherto termed “Tay Bar” no 
longer exists, and vessels drawing 24 feet water may now enter the river, and bring up in safety within 
its shelter at the lowest water of spring tides. 

On comparing the two surveys, it appears that the spit of the Gaa sand, within the two fathoms 1 
edge, which formerly extended from its extreme dry point off Buddon Ness, in about a S.S.E. direc- 
tion, in a compact body, (14 miles in length by ' s a mile in breadth,) has now turned outwards to 
nearly an E.S.E. direction ; has moved bodily £ a mile to die eastward, and is broken up into small 
patches, with deep water between, so thatin spots where in 1833 were only 3 and 7 feet, we have found 
16 and 20 feet water. One detached ridge of 12 feet water still remains to the southward of the spit, 
hut from its extreme narrowness, being only half a cable wide, and its crescent-like form, I should’ 
imagine the first winter freshes, joined to a spring ebb, will disperse it like the rest.* 

While these great changes (in which a mass of sand of not less than six millions of cubic yards has 
been removed) have been going on on the eastern side, the spit of the Abertay on the western side has 
grown out a little to the eastward (the natural consequence of being relieved from the pressure of the 
pent-up tide), but uot at all so as to interfere with the entrance, which at the narrowest part is 800 
yards wide between the 3 fathom edges. The general depth in mid- channel is also much increased, on 
an average about 10 feet, so that, as before stated, a vessel drawing 24 feet water, by bringing the Gaa 
buoy to hear W.N.W., may boldly run into shelter at the lowest spring tides. 

The edge of the Abertay sand is now well marked by three red buoys, to be left to ‘ Port’ on entering, 
and the Gaa spit by two chequered black and white buoys, to he left to starboard, the passage lying 
betweeu them, with the two Buddon Ness lights in one, which lead directly past the black Fairway buoy. 
By day, also, Lord Panmure’s monument, recently erected on the summit of Camus Stone Law, kept a 
little open to the eastward of the remarkable red Gaa sand-hill, will lead up to the entrance. 

Within, the channel of the river does not seem to have much altered, if anything it is deeper; a 
black buoy lias been lately placed on the Horse-shoe shoal, near Broughty Castle ; and the Newcorae 
spit, just off the Craig Lights, still projects from the south shore, nearly half across the river. 

Off the town of Dundee we found a rock, named Drummond Rock, not placed in any plan of the 
river, with only 4 feet on it, marked by a floating beacon ; and close in to the westward are rocks called 
the Gryces, also marked by a floating black spar. The position of the Drummond Rock, just at the 
entrance of the basin, is so dangerous, that if it be allowed to remain, which I can hardly imagine, it 
should be marked by a fixed beacon, like the “ Fowler ” and “ Beacon ” rocks, in its immediate 
vicinity. A little to the westward of the town, the “ Ballast Bank,” lying between Magdalen-yard 
Point and the Craig rock, has turned out a little, and come lower down the river — a point that requires 
great attention ; the ‘ Middle bank,’ however, has not increased. 

The roadstead in which the Queen's yacht and the royal squadron are anchored lies between these 
two banks, in 20 feet at low-water springs. It is perfectly sheltered and secure, and the bottom 
affords good holding ground. As this roadstead has no name on the Admiralty plan of the river, we 
have ventured to call it Queen’s Road, in remembrance of Her Majesty’s auspicious visit to this part of 
Scotland. 

Th ® alterations and improvements in the sea-face of the town of Dundee, since the date of Captain 
olater s survey in 1833 are great ; but compared with its state within the memory of man, “ when its 
harbour was a crooked wall, enclosing but a few fishing or smuggling craft,” they almost exceed belief. 
Two spacious wet-docks, containing an area of 11£ acres, are already completed, and in full activity; 
another wet-dock, of more than double the extent, is laid out ; with two tidal harbours, one of 5 acres, 
now in use, the other of 11 acres: besides graving docks, patent slips, and every requisite for a first- 
class commercial port. The good result of such enterprize and energy, directed by a skilful engineer, 
is shown by the more than doubled revenue of the port, and the increase in the number of the shipping 
that frequent it 



In June, 1833, the total revenue was . . . 10,291 

wvt u , In June, 1844, ,, ... 23,895 

While the number of shipping had increased to 3791, having a burthen of 272,239 tons. 

• 0nl / ?. ther P lans of the r 'ver which I have seen are one by the Messrs. Stevenson, engineers, made 

in 1816, and that of Greenvile Collins, (who by direction of Charles II., surveyed these coasts ra IcW 
?cnn' S -^ ed f- n ^’ S ‘‘Coasting Pilot.” The plan purporting to be by Adair, said to have been published 

1690, is a fae-simile of that of Greenvile Collins. 
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Hitherto all has been prosperous, and probably will be sn fnr „„ . . . 

foresee that, unless some decisive steps are taken to prevent it the face of Hm n.f ** 1S " ot difficult to 
,o the tidal basins will silt up. Already a dredging-Lchine is comLm l j ' 8 ? d * be e " trance 
Btacon, »nd Drummcrad rocks, just to the essttvafd of the entrance in udditSto thn”fr, F ° W i er ’ 
otter to navigation by causing a slack on the flood tide, are occasioning a deoosh.^ml Books 14 b. 



Appendix, 

NoTil. 



ia of Estuarj'. 



* River Improvements. 



offer to navigation by causing a slack on the flood tide, are occ asimrin" 1 & denn°Jf l ° ' l* 1 ™P® diment th . e y R . , 
inthefae* of the sea-wall tends to lead the silt into the basin ; at fhe same time'the BaUasrSk? blaste(I a ™y- 
aradiiallv extending to the eastward, and widening. The most ohvinn* ft -Ballast Bank is 
would seem to be by blasting the rocks entirely away, and r ^ S evi,s 

Point, in a slightly curving direction, to the Craig Rock, in order to -Slide the Jbl ¥ a S llaIen -y ar d 
along the face of the quay. This plan has, I believe been n r on os ?l fitly ’V tS stren g th 

resident engineer; and although there maybe some conflictin'*- interests’ Le , Sie ’ , the very able 
,Ud give way t. the careful procreation cf the port, and I .Lt h. my be c '^tt Sf 

natural shape of the deposit caused by them it would „ J= a ^ >oin ^ which would lie the 

* Now, when it is 1 considered ufa. 1c wh„7J Sara ^ S wecTC ^ T° *« 

does not reach 18,000 acres, or 28 square miles flfi of whirh ^ ,^ undae and the m outli of the Earn 
ttat the space embanked is equal STarlvonln nth iiS .t 7 “ l0W TO,I ®> ^ b “ 
some of these dykes have from 10 to 12 feet over them at hiVb tJdpf es . tl ? nr ^ , ond a ® t ^ ie outer ends of 
tidal water will eventually be excluded and its semiring n(im ri S | evidailt t ^ a£ , a J ar ge body of 
upon the banks in the lower part of the river and onuositp dip tn’ „ n ^ mu ® tilavc a (1 ® ,tlet l influence 
and should be jealousy watched, as it is the scouring mww n f ti ,' v . n .°^ -^ UIlde i e : , This is a great evil, 
i, ft. 24 hours that is the great agent in preserving 8 ^,, harbe™ Som siE ™ ‘" S '‘“' 1 a ” mS 

shoals, and many detached boulder-stones of large size have hearer*™ « 2 a ! F^opal fords, some . 

»d ; ti^h been' fmmrit" pi“ In tfeem T "’ d T* ‘“‘T 8 ' f 

teas of soil have been dredged up, and tlm sum t ’f 6 m "° l l' 88 th “ 84 °- 000 

engineers, Messrs. Stevenson ^of Edinburgh 0n imder < ?' e ,bl ' ectl0n of the well-known skilful 
waters, the flood tide now begins to flow at Perth thr^ by _ affo,din g a free passage to the tidal 

T" SFi, ‘ s ' tiics vt “ ck 

Bath increased 'XTriS. and' sail U ,‘es !”'th’c nilit 11,0 "“ mb “ ? f ™ 88 ?J 8 . d, »' ra °« 10 lllis P” rt ^ Increased hade, 
in addition to dailv steam™. w* 1 * e “, r ' to 944, of 45,325 tons' burthen, 

have increased in emial uroimrHnr "ti ^ ewbu , r ^ 1 ’ and ® >er .^ 1 > the harbour and customs dues 

16,837/ per an nun? wliilo i l8> ie . attcr ^ rom chout 3000/ , in 1830, have risen to an average of 
S. far ™h T?’ f t" *'>? ■»“' »■ high aa 2S,1eV. 

dnins asarface of ahnnt onriri ' S s " aoc I l !! ljle of mudl improvement. This magnificent river 

i» Scotland; its length 

•fits ”,r r 18 ? “i 1 ® lle it> the relative distances 

and Ree, and other ^ * CC l uall ’ e of water without the great floods that the Spey 

would readily turn to neenn lver ^» are 80 subject to. These are capabilities that a skilful engineer 
We so well beeu n T it+u Ii ’ ®” d ^ S ' flcer , e - V trust tbe T e, 'th Trustees will go on with the work they 
carefully to narrow tbl , S SC T w ?"V n S thnn t0 remove all obstructions in the bed of the river, and 
descends, at the same timp 'd™ 1 ? ,' V1 ^m certam limits in its upper part, gradually widening as it 
increase the sectional J aild , ^epening, so as not only to preserve the present? but to 

ascend up to the bridire at twi? 0 , an ' 1R '> thereby affording full and free space for the tidal waters to 
river will permit. ^ * 1 th ’ and as niUch be . von<i as the natural obstructions in the bed of the 

^proves the rLeTthmfrrlmm” ^ talal watcrs is not confined alone to the upper channel, but Value of tidal waters, 
tj’e Gaa sand at the moudi?!f tlip 1 ” ° ^ °l t,u8 ^port I pointed out the great change in 

sia « the year 1833, the the last smvev S ‘ X 10118 ° f C " blC yards ° f Sand had been dis P crsed 



in of the Tay. 



since dip „ “ , out ” °r the river, and that 
N ow> f y 1 833, the date of the last survey. ' J ““ 

occurred du ring die 'l??? 'n ^ b&Ve f iade ^ do 1101 ^ nd ^ iat an y remarkable freshes in the river have 
PW has been gm?h «lL 4 J CarS; • WC , know tliat a ‘'opening of the bed of the river in its upper 
several places, and the tZlfi 0n , Slnc ® the year 1835, by which a depth of 4 feet has been gained in 
pf this dredgino- we hnv P a , er brou S^t up to Perth three-quarters of an hour earlier. In the course 
15 not easy to make an „ Qt Seen , ^I lwarda of 800,000 tons of soil have been removed, and although it 
™ equal number of t„ n „ im f ate °/ t lR consequent increase of reservoir, it is fair to assume that at least 
aa ^tted on every tide ° Water ^ or sa y ' n T °und numbers a million of cubic yards) have been 

Posing to and fro tb ® ad H d ! t ,' ona ^ sc puring power gained by this increased volume of water 

°^ er known causp tl tn - R T' 0r , '° 4 ! inies 3n a y ear > ic seems a fair inference, in the absence of any 
then, we 1S ia , s beea tie chief instrument in the improvement in question. 

V . . we may .assume that Hip rWu;m„ t ...... .. V. ..... 



..«> then, we mav ^ 18 ,, S bee , a tae c ' de f instrument in the improvement in question, 

hewhurgh has nrovpff f?'? 6 t ^ at . , t ie drcd S‘ n g which has already taken place between Perth and 
wigffieering alone , Rnefi cial to the Tay Bar at a distance of 25 miles, who can say that skilful 
■yf u ge, and rendpr tn t length might not eventually raise this river to the high rank of a Harbour of 
ofpnrti, uer cue channel into Hip „r -n.. a. . r, 



,% e > and rendpr tn= n en ®, t l . mi Sht not eventually raise this river to the high rank of a Harbour of 
°* Forth. channel into the Frith of Tay as free as the present entrance into the Frith 

I am, &c. 

P;S. — I have » John Washington, Captain. 

from Mr Jamp= k T CaS r re bear ' n S testimony to the ready attention and assistance I have met 
*-eiin edy M aster Resident Engineer, Lieut Smart, R.N., Harbour Master, and Mr. 

ot the Pilots, throughout our survey and inquiries. 
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Reports by the Engineer of the Dundee Harbour, regarding the Operations of Lord Kinnaira 
and Colonel Paterson, on the led of the River Tag ; referred to in the Report of James 
Walker, Esquire. 

Gentlemen, Dundee , 22 nd September, 1843. 

I feel it my dutv to call your attention to the fact, that a long dyke is now being built od 
the north shore of the river Tay, opposite the march between the properties of Lord Kinnaird and of 
Colonel Paterson of Castle Huntly. . 

This dyke extends outwards from high-water line, across the north banks of the river, with a view, 
I presume, to promote the silting up of the shore, and thereby to allow, in time, of a portion of ground 
being embanked from the tide and rendered arable, in the way that has been done by other proprietors 
on the north side of the river between that place and the mouth of the Earn. 

I do not know what is to be the length of the dyke, as the advertisement for tenders, of which a 
copy is annexed, is expressed in very general terms ; but I have reason to believe that it was atone 
time contemplated to extend it above two-thirds of a mile out from high-water mark, and that even 
more than double that length had been spoken of, which would have carried it considerably more than 
half way across the river. . 

Any encroachment on a tidal river or estuary, by lessening the quantity of its back-water, must 
diminish the strength of the scour at the lower parts of the river, and must thereby tend to form banks 
there, and so to injure the navigation ; and, therefore, it is of the utmost importance to the interests of 
the Harbour of Dundee, that the estuary of the Tay should not be encroached on, or its capacity 
diminished by forming embankments, or by using any other artificial means to promote the silting up 
of its shores. It mav be a question, whether any of the embankments, or other works, that have been 
already executed, or ’are now in progress, be of sufficient magnitude or importance to render any inter- 
ference with them expedient or advisable ; but it does seem indispensable that some inquiry should 
be instituted ; for it is very evident that one encroachment leads to others, and that, if they were 
allowed to go on, without being objected to, they would soon increase to such an extent as to be 
attended with very injurious consequences. 

The magistrates of Perth, or the Navigation Commissioners, if they do not encourage, seem at all 
events to take no means to prevent encroachment on the north shore — their object being, it would 
appear, to confine the navigable channel, as much as possible, to the sozith shore ; and with that view 
they lately brought an action, and got a verdict of a jury, for the removal of several dykes or jetties on 
the property of the Earl of Zetland, between Flisk and Newburgh. 

Now, the narrowing of the river may be of advantage to the navigation between Perth and Dundee, 
and more especially between Perth and Newburgh, but it is decidedly injurious to the navigation at 
and be!ow“Dundee ; and the long dykes extending outwards from the north shore are especially 
hurtful to Dundee, by throwing the strength of the current over to the south side of the river, to which 
there is already too great a tendency without its being increased by artificial means. 

I have the honour to he, 

Gentlemen, 

Your most obedient servaut, 

To the Trustees of the Harbour of Dundee. James Leslie. 



(. Advertisement referred to.) 

Contractors wanted. 

To build a sea wall at Polgavie ; apply to James M'Laren, at Castlehill, betwixt this and the 24th 
current. 

Castlehill , May 10th, 1843. 

(From Advertiser of 12th and 19th May.) 



Gentlemen, Dundee, 16 th October, 1843. 

Agreeably to the instructions given in your minute of the 4th instant, I last wee )j) acc °® 
pauied by Mr. Milne, visited and examined the dyke now being built on the north shore o * Jj 
opposite the march between the properties of Lord Kinnaird and Colonel Paterson ° 

I measured and took the bearings of the dyke, and have laid it down on the accompanying P*°. 

The foundation is laid to the extent of 3110 feet, or four-sevenths of a mile, out frorn >g ^ 

mark, and in a direction bearing S. by E., by compass. The building is completed to the ^ 

410 feet; at which distance the top, which is about level with high water ot spring-tides, is } 
above the surface of the mud. A farther length of 917 feet is raised to about half its neignt> 

4 to 6 feet ; and the remaining portion, which is founded, is about a foot or 18 inches m heig 
the surface of the mud. , ... wth 

I have no information as to whether it be intended to carry out the building beyon ^ 
already founded. There are no stones laid down beyond that distance to indicate any • . 

intention of proceeding farther; but the stones at the end are not laid as if they were to ° , 0 fthe 
manent finish to the building. The length founded is exactly two-ninths of the w \ 0 f hi^h* 

river. The surface of the mud-bank at the outer end is from 10 to 12 feet below th e ® v ® „ me level 
water of spring-tides ; and the outer end of the dyke will, accordingly, if carried up to tne ^ 
as the inner end, be 10 or 12 leet in height. Considerable works were executed severs J 
Lord Kinnaird with the view of gaining laud to the westward of the march dyke herein j„g 
and extending along the shore about a mile and a third, to Powgavie, where there is a sma ^ ^ 
harbour. These consisted chiefly of wickerwork fences, both at right angles and para ^ 
shore, so as to intersect each other, and one running obliquely along the east side of t e ^ ^ ^ 
plan shews the stale of these two years ago ; but considerable additions have been ma e, , j. es ar e 
number and their lengths since that time ; and just now, in some places substantial s o j _^| £S 
being substituted for the wickerwork ; — iu particular, for that fence which runs out a S 
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. to ioin the one running obliquely along the side of the Pow, and which, at the junc- 
with ihe s , , { s f ar 0 ut from the land as the present end of the foundation of the March Dyke, 

tion, extends , ou id be enclosed between the March Dyke on the east, and the fence along the 
The area i ^ ^ west , supposing them not to be extended beyond their present lengths, 

eaSt uK °<un acres • but the effect in causing a silting up would be very great, both above and below 
, d LI* «s well as upon the shore opposite the property of Lord Kinnaird. . 

lh The phin shows also the long dykes that have been at various times built on the estates of Seaside 

an d of Errol. j have t h e honour to he. Gentlemen, 

Your most obedient servant, f 

J ames Leslie. 



Farther Statement prepared for the purpose of being submitted to Counsel. 

ArM .V. w or mouth of the river Tay to Dundee, a distance of 11 miles, the width at low-water 
ttrree quarters of a mile to about a mile ami three quarters ; and the narrowest place, 

Earn, a distanee of 15 miles, the width of 
hill-water varies from three miles at Invergowrie Bay to one mile and a seventh at 
f'T” 2 sad to five-eiBhths of a mile above Mugdrum Island, immediately below the mouth of 
Uewbn „ , about 17 800 acres, or 27£ square miles. Of this area, about four-sevenths 

thV- sevenths being under the level of low-water, 

with them a great quantity of alluvial metier 
The water y . tWp is conseouentlv, a verv great tendency to deposit the 

ralter'S in suspension, wherever the velocity of the current is diminished by the river widening 

<-T- e "“ * mi 

S^reis™ 

the mud and other h a P _ ^ tt , down in all exposed situation during quiet weather, 

Jhed up again b, the Bret j.bbl, of a sea that breaks over it ; but in perfectly 
sheltered situations, where , there » »» rLK the tidal waters into and 

depth nor the velocity r is very great ■ . , which finds an easy passage through this confined 

rp";r^ 

ToK^rT^'the Tay, after behrg ^Ted^M £ 

north shore, as to undermine and endanger the land , anu a wan 4 

foot of the water braes for their Protection. difficulty and expense of keeping up these 

A late proprietor of the estate of Errol seeing tne tumc^ ^ ^ from the shore . and 

srtrsutrM 

4,I» I«. 

adopteVby 1 many rf5,e”w]g&ng 

rsics ^ ° r ,heM of 

Zetland, on the south shore. . . . nn ci Pn s to nrevent encroach- 

The magistrates of Perth, or the River ^^ roin Island, but rather seem to have 
ments on the north shore, or on the north side ? „__ inst T orc l Zetland to compel the 

encouraged them. They, however, lately broug 1 -Nfewbunrh on the ground that they formed 

removal of the dykes on his estate of Balmbnech, . “..’id stood for about 40 years, and 

sand-banks and impeded the navigation; and, 

the longest ,,f them was not one-fourth part of the 3 rio“ the south shore, caused by 
although, iu consequence of the rnereased strength r a „ 0 ,h shore was washing 

the partial shutting up of the channel north of Mugdrum, tne 1 a 

away, and stood much in need of protection. _ , , al a( jvisers gave up their case 

The case came to a jury trial; and a11 

without making any defence ; and the whole of the ay P 

that were of any value, required to be pulled wi « p!rth authorities to narrow the river, and to 
It appears, therefore, that it is the ob J* ct ot ^ , tliat consequently, the trustees of Dundee 

confine it as much as possible to the south shore , ’ . . i ower navigation. 

Harbour need not trust to them for attending to the 1I ? t ® r ®® . in the matter. The navigation 

It is, indeed, evident that there can be no commum y Perth, is very shallow, and 

between Dundee and Perth, but more especially between isewourg 

only available for a very small class of vessels. but the very most that can be got 

It would be an object to get a few feet more ft% nnf i ee even supposing that were diminished 
there must be much less than the depth at and below Dun , PP S of Perth to 

considerably within what it is at present. It is, therefore, for the interest 1 V 
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E!li?! li r y - a ! “® ar, y as possible to the width required for the passage Q f ft, ■ 
that the channel might thereby be scoured proportionally deep ; and the ulterior e river water, 5o 
navigation are to them of comparatively little importance. P HeUOr effecls on the low" 

As regards Dundee, however, the case is very different. The trade of n.mri 

with?iffi VeSS i S .’ a "u d f SUm ° f 400 ' 000/ - has been upended in the constn.ction ?.f hn C h rried ° n ehi( % 
if iuf Clen tepU ? for the accommodation of these vessels, which would in a b ‘ bours and dockj 
‘ ir rmv r ,0n f were aI,owed to be interrupted by shoals and sand bank! Tu "" ^ ><«! 
inevitabjy arise there if the influx and reflux of the tide 7 were stopped or matiw.dl ^ sh ° a,s wn,,ld 
silting up of the estuary. ppea or materially lessened by tfe 

The trustees of the harbour of Dundee having, therefore, decidedly a benpfirtni • , 

X J* a "J. beIow Pundee > are undoubtedly entitled to interfere for the ^ purnole"^^ r6St thetidi >l 

strength of the scour being lessened, and for that end to resist any encroachmem on rf preventi n£T the 
Tay more especially those projections from the north shore which have a tendenev th™ eS [ Uar y of ‘be 
of the cnrmn over to the south shore, and thereby to cause sla k Z 
Dundt P P P Th y ° L ° rd K nnaird is sitlIa,ed «» north shore of ^ iSy from 
Se we,i' h TH w eS ‘ Ua J y ’ S miles wide at hisb-water opposite the east boundarlam 9 68 above 

£ e JLf boundary of the estate; and the. mud-bank out to low-water is Sv a miU a °PP° s ‘te 
Severa years ago a number of wicker-work fences were constructed bv T nVrl Tf d j half broad - 

The foundation of it is iaid to the extent of nun r . , 

water mark and near), at right angles with Ih/sh “\° r /°“f-“venths of a mile out fmn hid, 
on a level with high Mer ofsprinf M ° f ..T° ° f “ “ «»«, 3 

earr, out the building farther than the foundation is kid ’ but nndmdu.d. . pre,ent 

templation to extend it farther ; and the onter end n f .h» f ? y 11 w,s at one time in eoa- 

permanent finish. The length founded is exjly t^ n ta,£ If T"*?? ? how a "J thi "S '»■ ■ 

rendering 'them'mlim permiS by^t'kin “ftemw'S'' "stares "Tl'?' ° f ‘ he Wi . cl ' Cr WOTk f "“*. =>nd 

new marsh dyke Ki™M and CoLmen'l n "" tim,e<1 ' »" d » f 

they now stand or ore founded on the Mrt?shor' l md on tf ^ "1! 'K e (l,kcs ’ °'' 0,her Projections as 
as the coufluenee of the Ta, and the E,™ and “ U 3”.“ h “'i” f »'B d ™"> Wand a. fa up 
™- th « Lord Khmaird's propertv L Su IT o 1 T f % “><= lowermost dyke, 

nearest headland on the east, at the fiEfof abou a mf/e . ‘ ° IF Monorgon point, to 

the line just described would be 1990 acres or three sonars -1 w01I,d he included within 

**£ , °r'v li ,b ° E e r “ i " out 

and rendered arable opposite the estate of Errol"^^, ® ac t® s en ?hanked within these seven years, 
dykes, and covered with reeds and salt grass on the north ,p f " es silletl ”P bet ”™ 

exclusive of a great eitent of ground embanked hvhir T h o' ^ t "S‘ lrllm a nd elsewhere, but is 
Earn as I have no proper data'for die measurement of ,h Kjoh * rdso1 ’ opposite the mouth of the 
It is impossible to calculate will™. , l thal space of ground, 

that has been or would be excluded by ttee emEkme 3 IT"'’ Wl ““ " lhe of ^ 

the same rat, o a, the area embanked or silted ZtS.i her T*'’ “ 11 *« ™™se ■'» 

It is evident, however, that since some of there wo, ? “ mUCh “P™ the '™ k the ground, 
of 10 or 12 leet at higl, -water, ,| le quantity of wali lLt ^ u e ro »" d 1 ™hieh is covered to the depth 
be sogreat as to have a decided influence ^i” s keng h 7to. 'a bi ' lhc " w ”“ 

The accompanying plan shows the state of ail the S h .‘I* 11,0 ll,wer P" b of lhe river, 

the new dyke now building by Lord Ki„„,i P d ,1,1 r°, f l r ' ,n des ™bed to summer 1641, and also 

doe, not show the other d,"l<e» and fen3 eo3r “id I'l, ‘° f " “ U » fo “" d P d 1 b “‘ « 

It the works before desiribed be allowed to nmm.d ‘ W ° b J Lord Ki "n*i'tl. 

dooht that similar works will be attemnled 4 f re " n “ ln mtl “’ u t challenge, there is little 

the,, injurtons tendenev, in common wkh he other, i d • T' 1 Sli " f “ rther d »»” i where, kesida 
actmn will, from their vicinity to Dundee be 1,1 d '’"" , : sh ;"S lhe si “ of 'he estuary, their direct 
strongly over to the south shire, to which it hTtoo , y 1'“’ "* lhr0 ” ,| ' n B “>0 current still more 
f “‘2? ° r “• ,ide **» lh » ootsitie of the haS, * '****> “ lread f. i» lesseuin, 

Dundee, 24a October, 1848. James Leslib. 



Abstract of the foregoing Statement. 

S>£2i twS^r- n ” fa - 
C ZWns XT” n “ riI * mife - 
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Widths at high-water— 3 miles at Invergowrie Bay; 2£ miles at the east boundary, and 2 miles at 
the west boundary of Lord Kmnaird’s eslate ; 1 1 miles at Newburgh ; -J- mile above Mugdrum. 

Width at low-water at the narrowest, viz., below the mouth of the Earn, 700 feet — \ mile. 

Area of estuary from Dundee to Earn mouth, 17,800 acres, or 27$ square miles, whereof -$• dry 
at low water. 

Lord Kinnaird's estate above Dundee, 6 to 7$ miles. 

Lenn-th of new dyke between Lord Kinnaird and Colonel Paterson, 3110 feet. 

Length of Lord Kinnaird’s longest wicker-work fence, 2780 feet. 

Area^betvveen the fence, along the side of the Pow, and the new dyke, 340 acres. 

Longest dyke, opposite Errol estate, 1800 feet. 

Area that would be included within a line drawn to connect the outer ends of all the jetties and 
Monorgan Point, 1920 acres, or 3 square miles— equal to one-ninth of the whole estuary between 
the mouth of the Earn and Dundee. 



J. L. 



No. 14. 

Copy Letter — Adam Burncs, Writer, Montrose , to Sir James Carnegie , of South Esh, Eart., 
Kinnaird Castle. 

“ Sir, “ Montrose, 20th December, 1842. 

“ I have the honour, by directions of the Trustees of the Harbour of Montrose, to address you 
on the subject of the recent embankments made by you, or under your authority, in the basin or 
estuary of Montrose; whereby, according to the report of Mr. Rendel, founded on personal inspection 
and on the joint statement of the engineers, employed by you and the Harbour Trustees, it appears 
that upwards of 62 acres of ground have been taken possession of by you, to the injury and prejudice 
of the harbour of Montrose. 

“ I am directed by the trustees to intimate to you, that the Lords Commissioners of the Admiralty 
have been pleased to signify their approbation of the course recommended by Mr. Rendel, viz., that 
you should be permitted to complete the embankments in question, on the condition that you under- 
take the widening and deepening of the new channel of the South Esk River, and the whole other works 
described by the plan, sections, and specifications, which accompany Mr. Rendel’s report ; the whole, 
works referred to, to be commenced on or before the 1st day of April next, and to be completed at your 
expense on or before the 30th day of November same year, in every respect conformably to the said 
specifications and relative plan and sections, copies of which, as well as of Mr. Rendel’s report, are 
already in your possession. I am therefore directed to request, that you will have the goodness to 
intimate to me in writing, within 14 days from this date, what course you mean to pursue in regard to 
the embankments in question, and, in particular, whether you intend to remove these embankments, or 
to adopt the alternative recommended by Mr. Rendel, of which the Lords of the Admiralty have sig- 
nified their approbation ; as you will observe from the accompanying copies of two letters, dated 9th 
and 14th instant, addressed to me by Sir John Barrow, one of the joint Secretaries to the Admiralty. 
I have also to intimate, that the present communication is made on the understanding that the 
expenses of the surveys and reports, aud of any superintendence of works, and of the legal proceedings 
hitherto had, shall be defrayed by you. 

“ I am directed to assure you, that the Trustees of the Harbour of Montrose have no wish to inter- 
fere unnecessarily with the rights of yourself, or of any other proprietor, whose lands adjoin the 
Montrose Estuary, but as the local guardians of the Montrose Harbour (of which, as of other harbours 
in the kingdom, the Lords of the Admiralty are the public conservators), they feel it to be their duty 
to resist any encroachments or enclosure of ground on that estuary, not only as being illegal operations, 
but as calculated, in the opinions of the most eminent engineers, seriously to injure a harbour, which 
depends mainly, if not solely for its efficiency on the scour or the discharge of back water from the 
estuary to the sea. 

“ As certain legal proceedings are in dependence in the Court of Session relating to the encroach- 
ments in question, I am under the necessity of intimating that the present communication shall not be 
held to prejudice or affect these legal proceedings, nor the rights competent to the Lords of the Admi- 
ralty or to the Harbour Trustees to enforce the removal of the embankments in question, should the 
course recommended by Mr. Rendel not be followed out. 

“ I have the honour to be, &c. 

^ (Signed) “ Adam Burnes.” 

‘ Sir James Carnegie, of South Esh, Bart., 

%c, V- Sfc. 



No. 15. 

Mr. J. M. Rendel' s Report on Montrose Harbour, 1842. 

^ IR ’ 34, Great George Street, Westminster, 24 th November, 1842. 

. Your letter of the 18th July last, accompanied by sundry Plans and Reports, on the subject 
So fh p C J osure tidal mud lands on the shores of the Montrose estuary, by Sir James Carnegie,. of 
u n Esk, baronet, with instructions to me to report thereon, as suggested by the Lords Commis- 
iss. oners of the Admiralty in the Hon. Sidney Herbert’s letter of the 15th July, in reply to your 
to 1W aiU * memor ' a l of the 6th, reached me at Dundee on the 20th July ; and on the 23d I proceeded 
add ° nl L 0se ’ * n company with Mr. Leslie, the engineer to the Harbour Trustees, and Mr. Black- 
^ , er > th ® en gineer appointed by Sir James Carnegie, to execute the embankments complained of, I 
u , ose inspection of the works both at low and high water, and of the shores and channels of 
harbour from thence to the sea. 

_ ' n ^ in S that Mr. Leslie and Mr. Blackadder differed in opinion on points which I deemed im- 
r ant to the inquiry, an actual survey, including a measurement of the ground embanked, and a 
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series of tidal observations jointly executed by those gentlemen, became a necessary prelimina 
any farther proceedings. On the 26th September last, I received the results of their survey nror? 
authenticated, which, with all other papers submitted to me, I have well considered, and now' I be» 
submit the following Report. ® 10 

The estuary in which the works under consideration have been made, is of that class which the « 
has formed by throwing up banks of sand across the mouth of a deeply recessed bay, converting 
space within into a kind of tidal basin, or salt-water lake. The channel which connects it with ih 6 
sea constitutes the harbour of Montrose, which is kept deep and commodious by the great quaot'tv 
of water running through it between the sea and the basin, during the flux and reflux of every tide ^ 

This brief but general description will suffice to show that a mutual dependence subsists betwe 
the harbour and the estuary. For instance, supposing the harbour to be contracted by injudiciom 
works, so as to prevent a full flow of tide into the estuary, its shores and elevated parts beino- no 
longer flowed over, would be covered with vegetation, and rapidly become productive land ; and sun- 
posing the estuary encroached on in a manner to reduce the quantity of water passing through the 
harbour, its depth and capacity would, as a consequence, be correspondingly diminished. ° 

Now, it appears from the joint survey of Mr. Leslie and Mr. Blackadder, that the embankments 
making by Sir James Carnegie, have reduced the area of the estuary upwards of 62 acres, and the 
quantity of tidal water flowing into it at spring tides, upwards of lOj- millions of cubic feet, and at 
neap tides nearly 3 millions of cubic feet. It follows, therefore, as a consequence, deducihle from the 
preceding description of the harbour, that this great loss of backwater will be the cause of injury, and 
that the interference of the harbour trustees was a proper and necessary measure. 

The restoration of the land embanked is perhaps the only remedy that can be legally insisted on 
I am not, however, prepared to recommend it as the best. I would suggest, as a preferable course 
that Sir James Carnegie should be permitted to complete his embankments, provided he will under- 
take the widening and deepening of the new channel of the South Esk river, to the extent described 
by the plan, sections, and specification, which accompany this Report. 

The adoption of this compromise, though leaving a loss of backwater at spring tides of upwards of 
7 millions of cubic feet, will give an increase of 2^ millions cubic feet at neap tides ; whilst from the 
excavations it imposes being at a level considerably below the greater portion of the embanked mud- 
lands, the water gained will be more beneficial to the scour of the harbour and estuary, than an equal 
quantity of that which has been taken away. 

That it will be the interest of Sir James Carnegie to adopt this compromise is sufficiently manifest 
and I would strongly recommend it to the preference of the harbour trustees, under the circumstance 
of their having sanctioned the diversion of the South Esk river, which, in the course of years, would 
infallibly have led to the silting up of its old channel, and the adjoining mudlands, which comprise 
the whole space now embanked. 

Iu conclusion, I feel it my duty to echo the recommendation given by Mr. Walker to the harbour 
trustees, in his Report of the 18tli January, 1839, that they should watch with jealousy any attempt 
at encroachments of the shores of this estuary ; and as the most effectual means of rendering such 
watchfulness operative, I would recommend that it should be an instruction to their harbour master 
to make the circuit of its shores at least monthly, and present a written report on the result. 

And farther, that as a means of knowing with exactitude any changes occurring within it from 
natural causes, levels should be lakeu on numerous lines between well defined and permanent marks 
on the opposite shores, from which sections should be laid clown and preserved as official documents, 
so that by a repetition and comparison, every three or four years’ changes in its bed and channel, 
however minute, might be noted and registered. 

These are precautions which the importance of the harbour fully justifies, and which its nature 
requires. 

T am. Sir, 



To Adam BumesfiEsq., Clerk to the Harbour Trustees. 



Your most obedient Servant, 

(Signed) James M. Rendel. 



Specification of W irks to be done in widening and deepening the Channel of the River South 
Esk, between the Bridge of Dun and Old Montrose. 

1st. The present channel of the river is to be widened, and otherwise formed, to correspond in 
dimensions and shape with the plans and sections attached hereto. 

2nd. The whole of the soil required to be removed in executing the works described, is to be taken 
to such parts of the low ground within the new embankment made by Sir James Carnegie, Bart., as 
his engineer, or agent, may from time to time direct. Or if such engineer, or agent, shall deem the 
excavated soil unsuitable for levelling the embanked land, then the contractor must remove it to such 
place as the engineer appointed by the Montrose Harbour Trustees may approve, the deposit being 
made beyond the reach of the highest known tides, and in sucli manner that no portion of the exca- 
vated soil shall be liable fo fall, or be thrown into the estuary. 

3rd. That both .slopes of the new channel, from the bridge of Dun to the letters Y Z on the plan, 
are to be coated or protected with whinstone, in the same way, and to the like extent and thickness 
as the north-west end of the new embankment, where it crosses the old channel of the river. 

4th. In case any of the soil required to be excavated in the execution of these works, shall, either 
from accident or neglect, be washed away by the river, a quantity of soil equal thereto shall be removed 
rom some other part of the estuary, as may be decided on and pointed out by the engineer of the 
harbour trustees, and the place of deposit for the soil so to be removed shall also be determined by the 
saia engineer, but as near to the place where the excavations are required to be made, as a compliance 
i«i! »rif S * nC H 0nS alread - v s P ec '® ed as regulating the deposit of soil will admit of, and 
otn. lhe works are to be commenced on or before the 1st day of April, 1843, and must be com- 
p ete on or before the 30th day of September of the same year, under the joint superintendence of the 
engineer to the harbour trustees, and the engineer to Sir James Carnegie ; and in the event of any 
difference or dispute arising between them as to the meaning or. intention of any part of the plans, 
c ions, or these specifications, the same shall be referred to an engineer to be named by the Lords 
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Commissioners of the Admiralty, and his decision to be final and binding on Sir James Carnegie and 
the harbour trustees. o 



(Signed) James M. Rendel. 
34, Great George Street , Westminster, 
24th November, 1842. 

A true Copy, 

Adam Burnes, 

Clerk to Trustees of Harbour of Montrose . 
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Memorial for the Trustees of the Harbour of Abcrbrothunch, in the County of Forfar 
The Memorialists have, by persevering exertion, and at considerable expense, succeeded in enlarging 
and grea ly improving the Harbour of Aberbrotl.rvick, but they [ind themselves, from the wnift o”f 
funds, altogether unable to accomplish important parts of their plan. There are still works to “om- 
pletr particularly he deepening of the ha, -hour and its entrance and approaches, without which the 
•real public benefits which the r improvement of the harbour is deviated to confer will be in some 
masarelos. The position of tins harbour is such, as shall be afterward, adverted to, that inde- 
pendently of its importance to a large and populous district, it could easily be made a harbour of 
rehige, where a harbour of this desenption is most wanted, and might thus become a national object • 
and considering the efforts made by the parties locally interested, and what they have accomplished 
he Memorialist, venture to entertain the belief that there is a well founded claim on the Government 
for encouragement and assistance in their present difficulties. 

The Memorialists were incorporated under the Act 2 Yict., cap. 16. At that time the Harbour of 
Aberbrathwick belonged to the Magistrates and Town Council of the Bnrgli. “ The piers, quays, 

lhtl' r .3 r , f h ‘ ,d 1, “ 0me ‘““"•tat for the accommodatis,! of the 

shippin and trade of the burgh, and they were unfit for the reception of vessels of any considerable 
nite. Application was, therefore, made to Parliament, and the Act referred to was passed, appoint- 

h!SSb,Kton P 7ib' h “ST" ‘ a ri!?hl t0 ll,e lmrb0 '”' from tl " M«si«rates and Coimeil, to take 
J" d ™ f tbe h " bo,,r ' »" d |0 carry out the plan for its extension and improvement. For 

if mono; to trustees were authorized to borrow and take up at interest, not exceeding the sum 

lame' 000 '' 1 dlt ° f tbe harbour > and rates » and duties, and other revenue and property of the 

mTi'k™ 1 ” 0 ™ 1 ' 5 .! 8 b 7 e ’ *, he . utmnsl of <be ' r power, carried into effect the objects of the Act. 
They have repaired and greatly improved and enlarged [he harbour, having constructed a sea wall, 
S “ .7 ™* er lmrbo ' ,r ’ and other works, whereby the accommodation for the shipping and trade of 
the port has been much more than doubled. 1 1 b 

fund^nrSrl 0 ^ 1116 ! 56 the Me A modalisls hnve “^eady expended a larger sum than the whole 

A "tnf P p„^f d f ef l ua ? *° P a y- As beforc staled > the sums authorized to be borrowed under the 
i ks ron irH f are l, , m,ted tO , 5 °,’ 00W - U P 10 this time ** Memorialists have expended on the 
p lSS m u nd , executed by them (including lU.OOOJ. paid to the Magistrates and Town 
m ^ S /"f ? S lh ?. n IV , om 57 ’ OOOZ - to 58 > oooZ - A P a i* this outlay, to the 
40 °° Z ,‘ l ° 50 ,°, 0Z ‘ haS been Iiq,,l(kted b y means of ‘he surplus revenue for the last few 
SLi T S ' a ? G d t bl amounts to 50 ’ 000/ -. and tb ere is besides upwards of 30001. due to the 

^ l , he ? a) ' me,,t of which no funds ar e yet provided. The Memorialists have 
onto’ r.k V° d ° S J "'" C1 thc cord,aI encouragement and support they received from the inhabit- 
an » t ?" fn j lmmediate neighbourhood, whose public spirit has been manifested throughout ~ 
ex \ ra °™inary degree. 1 1 has been mentioned that the harbour formerly belonged to the Magis- 
, 0Wn £°" nciL V? revenues were lhen applied to the ordinary purposes of the Burgh, and 
empnef r atl °? lh ^ L ei ? ab,ed the magistrates to administer municipal affairs, and to defray the 
ants S 'R > t Wa C b S"ting, paving, &e. without any tax being levied on the burgesses and inliabit- 
_ ii’ ; 11 ,. so zeaoas were nil parties in the design of extending and improving the harbour, that 
Lit r tmSS . • the bu , r S esses and inhabitants were held, at which it was unanimously resolved to 
_ / P r i )Vlsl0as °f tbe General Police Act, and so transfer the burden of lighting, watching, 

of th» V 1 fr°m | ‘he Burgh funds to the inhabitants, with the understanding that the administration 
own “ arbour s n ou ]d he vested in Parliamentary Trustees, and its revenues devoted exclusively to its 
taJEK* r ? s . tbe P' ir S b llad contracted a considerable sum of debt, chiefly in the repair and 
that rlekt f *i j l 6 ° d harbour, it was agreed that such a moderate compensation as might meet 
its reven 10U TT° e ®'y an 10 tbe magistrates and council for renouncing their right to the harbour and 
Parlia .T P ° ri . • , ls , foolin ?> and witb ‘he magistrates and council for its promoters, the Act of 
instance th “" der which tile Memorialists were appointed was obtained. And it was not only in this 
raise fund & °iv. a exe j bona were made, and burdens submitted to, for when it became necessary to 
those nf l 0 ” K \ Credlt °* tbe harbour and works, in order to carry out the intended improvements, 
amount whM abltants wbo could conveniently do so advanced money on loan to a considerable 
advanpp-s nht C - 0t i_ ers came f° rw ard and gave their personal guarantees for repayment of the 
bv individ ai . “ n a ° an ^ credlt ,n name of the Memorialists. The amountof the guarantees given 
charged ^ 3 * U * blS Way was not ^ ess ‘ ban 24,000£. ; and their obligations are still existing undis- 

old^harbn^ * bese exer ‘' ons » ‘here still remain of the works to be executed the conversion of the inner or 
former i *" ° wet dock, and the deepening of the harbour and its entrance and approaches. The 

fa erc<l n ^ r ° Ve, j enl ma y be de ‘ erred fora lime at least, but the latter, the deepening of the harbour and 
’sts und^th* ■ a M‘ roac hes, has become so pressing, and of such vilal importance, that the Memorial- 
‘he case” d c j rcumstances *" which they are placed, are constrained to take measures for bringing 
their intp U f 61 cons '_ dera tion of Government, in the hope that it may be held to justify and call for 
wunitv whh^k- 6 ^ 1 ^ a ' d ’ aS & malter a ffcc‘ing the public interest. The Memorialists, and the com- 
hausted iv. • Wbicb the y are connected, have done their utmost, and it is only after having entirely ex- 
Thev h Clr ° Wn resour ^ es » lbat tbe y asb; A> r public support. 
monev^b^ 6 n ° remed y ’ n a renewe d application to Parliament for power to raise a further sum of 
jj ecause such an application would be unavailing, unless the Memorialists could show that 

Y 
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their revenue warranted the outlay ; and although Parliament were to grant the power 1 
could not be effected without adequate security, which at present the Memorialists have no ° ans 
giving. means of' 

A plan of the harbour, as il now stands, accompanies this Memorial. Previously to the comm 
ment of the recent improvements, the harbour was insufficient in every respect. There was a 
sufficient depth of water, and the quays and wharf walls were in bad order, and the iettv af* 
entrance was in a state of dilapidation. The want nf aeenmmndntinn K* j t * 

the harbour, was such that it was fi 



entrance was in a state of dilapidation. The want of accommodation, by reason of the smalta* 1 '"f 

.s frequently crowded to excess ; at times the ingress was comnUoi 



stopped up, and the trade of the town at a stand. The larger class of vessels had mostly to wint • 
other ports. These last-mentioned inconveniences have been in a great measure removed Th* 
improvement effected by the Memorialists has for the present provided abundant accnmmAj.#- 6 

Within the harhnnr. Rut Hip i-nmnliiint nf n want nf n nf .l , , oaatl °H 



gress was completely 
1 winter in 
fed. The 

within the harbour. But the complaiut of a want of a sufficient depth of water TnThe^harboiir 
its entrance and approaches, remains in full force, and is |the more grievously felt that it is at t I 
barrier to the enjoyment of the advantages of the improved harbour. There is only a depth of 11 and 
12 feet at the entrance at ordinary spring tides, and only 8 or 9 feet at ordinary neap tides. Vess I 
of 150 tons and upwards (of which there are a number belonging to the port) cannot enter or ksv 
the harbour but at the height of the spring, and those of smaller burthen are often detained for 
several days waiting the tides. The works of the new harbour have been constructed in rontemnla- 
tion of the entrance, &c., being deepened from 4 to 6 feet, and were this accomplished, there would 
^om mo 18 feet of water at ordinary spring tides, in place of from 11 to 12 feet as at present 

The harbour is situated on the German Ocean, and on a rocky and dangerous coast. From the nnint 
at the extremity of the new return head of the sea wall towards the sea, the ground is quite flat fnr 
nearly a quarter of a mile till it reaches what is termed the Bar , beyond which the depth of water in- 
creases rapidly. The flat ground is quite dry in spring tides, and presents no difficulty to the deepening 
of the channel. That a safe harbour, accessible to vessels of considerable size, would at this point be 
or immense benefit to the extensive and populous district with which it is immediately connected 
perfectly .obvious 5 and it is no less certain that it would be an object of national importance. The 
greater part of the east coast of Scotland is well known as presenting continued ranges of precipitous 
racks ; and with the wind 011 a lee shore, this coast is extremely dangerous. The entrance to the 
.lay is frequently no less hazardous, and the destruction of property and loss of life on the banks in 
that river have been of late years very great. From the body of fresh water issuing from the Esk 
and the Dee, and with the wind on the land, it is found difficult to take Montrose or Aberdeen If 
therefore, the projected improvements at Arbroath were completed, its harbour would be a great 
national benefit as a harbonr of refuge to the whole east coast of Scotland. b 

Aberbrothwick, or Arbroath, as it is commonly called, is now a flourishing and populous town, the 
seat of extensive manufactures, and is daily increasing. In the year 1742 it contained only 2500 in- 
habitants ; it now contains a population of about 15,000. 1 

“5”* . ll,e y '” m5 - “ d tad belongingto it>ly a few vessels .a- 
gaged in the coasting trade. During the year ending in October, 1843, which had been one of de- 
E” i " fc “Vf* dl, !" ct >5 he ' m !" ber of Tessels reported inwards from Foreign Ports was 
eighty-nine , and tile total number of vessels that entered the harbour was 749. In 1727, the shore- 
Ss in 1 Bm ft,™ £ ; «» ‘trey were only 20 1. 10*. 8 d . ; io 1793, they were 

fn„ ’ ” loS, - y S f ! *" 1 * 3, ,‘ hsy we ' <! TilL ’ in 1823 > ll "J were 0151. 15..; in 1833, 

■ docnmSts 1 ^— hey Werc 306 “' * " lher sl * tist ““ 1 details will be found in the accomps- 

1. Abstract of shore-dues of the harbour of Aberbrothwick annually, from 1727 downwards, 
foriae?^ “ d « tb “»,.o.he Lords of the Treasury, 

3. Abstract of the harbour accounts for the year 1840. 

4. Ditto ditto 1841. 

5. Ditto ditto 1842. 

6. Ditto ditto 1843. 

mmi's rfd™S liS !n re T“,l aly rS mit the P 1 ® 1 ™' with the view of its being made the 

known !nd »n s B ! “ ° f Go,eta “rent *» the circumstances, and in the confident hope that if 
nXc mom^thr ™ ’ lhe “ would he held sufficient to call for and justifi, a grant of 

public money for purposes so highly desirable and important. 



Arbroath, 1st November, 1844. 



James Gibson, Chairman. 



E Harblur wkh f P ,!° S ' ° lhe ° ld Harbour of Arbroath two feet, and the new 

“Se deX alttnl ' ““ ^‘0. three feet, each Division being eae.v.ted, on m average, to 

SrmCtom S F", miy r T ,Ie mJ othere «rea'a“nn, to give a fair and 
umiorm bottom sloping regularly outwards to the deep water. 

Old Harbour, 5,600 cubic yards, at Is. 3d.. . 

New Inner Harbour, 13,654 cubic yards, at Is. 6 d . ! ‘ ’ * * * i 

Outer Harbour, as far as the old Breakwater, 4,451 cubic yards, at 2s‘ 

Ohannel out to ; the Outer Heads (chiefly rock),’ 4,155 Sy^s, at 

°, Me ! widening out to' 500 feet i the outel 

edge of the bar (rock and boulders), 28,666 cubic yards, at 4s. . 

Contingencies 10 per cent < J; p 



Say £9,000. 

29 tk April, 1845. 



£. 


s. 


d. 


350 


0 


0 


, 1,024 


1 


0 


445 


2 


0 


623 


5 


0 


' 5,733 


4 


0 


8,175 


12 


0 


817 


11 


0 


£8,993 


3 


0 
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Account of the Arrivals and Sailings of Foreign and Coastine Vessel* «fn , , 



Inwards, Foreign . 
,, Coasting . 



I Outwards,. Foreign. 
, , Coasting 



m 

229 



296 

246 



Total Arrivals and Sailings of 11 feet draft and upwards . 



542 

942 



In 1844 the number of arrivals, of all classe,, at Glasgow Quay, was 0 f , , 1 J“g 49 

Glasgow, 12th July, 1845. ’ (Signed) James Johnstone. 



Appendix. 
No. 15 a. 



No. 16. 

Statement respecting the Forth Navigation to Alloa and Stirling 

iateSf^^^ *- Parent of the 

authorized h/the A c ? . to be iS ™ the «=a 
by them, and on passengers by steam-boats. The rates at nresent- lfv.Vrl ™ ’ ? d th ? § oes earned 

third on], of those contained in the schedule of raSf^SS tje A 1t • atfn “ d S° d, 1 5“ 
can he levied until 5000/. are expended for the purposes of the Act On t Lv il- ^ thailth . lsthir d 

*.r- - iii ■ 

ttzxz&fti&'svi&zig r« ? for 350i Cft for *• 

Deduct for stoam-boat passengers from whom the full dues are at present drawi .' 100 



On 50°°I. being expended this sum will he doubled (being the second third) 
■area steam- boat passengers . , . , 1 



250 

250 

100 



he tried” “ a ‘ Hlt “ m “ 1 400W - lei ”S expended another third, being the full rates, may 6 °“ 





S S “SToutdl ZT ffi’ 000 /- *“ le “f T 55 & Treasury f » 0» Pauses of “e Aot, 

* hSKST* ' " m ■"“** *" were no “" i “ - 

And a sinking fund for the redemption of the loan of 4 per cent. . 



Leaving a surplus of . 



£300 

400 



700 

150 



to pJsmt mounT“n 1 ' “l**,™ 114 be d “'™J fr° m tie ”ta, Men if the traffic remained stationary 
»ST™L!l every great addthm would arise if the obstacles to the navigation 
Pain, timber \n,] ,- r ? e - a moment s doubt. Even at present a number of large vessels carrying 
Mo, " e oMi S ed “ unload tbeir cargoes, o? part of them, u 

‘“ SsS’.r 1 v “ ca ® ,!d ? h !’ ”“f A11 °*' " ,hicl “ re c,r ‘ ed at le «»y charges from 
believe that traffic + . rom inquiries that have been made, the Commissioners have reason to 

unshipped at thfhalh^rfhS ° f < 2? t r lc88 ^ one '^ ir ? of the P resent traffic b 7 water to Stirling, is 

given, and the ammmt ! e °' V ? tll [^ n S> 1111(1 carted thereto. If, therefore, the loan required were 
revenue which will h » r, ii ° U 1 t - in l improvement of the navigation, there would, to the annual 
goods at the full ? r ■ Uced ' from tra ® c 01 tbe sume amount as at present charged on vessels and 

: : \ . ; ; ; ; ; ; ; 

et ’ ^ le ra ’ es fr° m the above additional third of vessels and goods, being . 250 

This is with i- 1° all .£1100. 

improved navirotLl tbe increased trade, which the facilities arising from the 

of other rivers ■ «r,A *. 0Ul ? . n S* „ in almost every instance this has been the result of improvements 
the case werp the t? « . Sltuatl0n of the harbour of Stirling affords a certainty almost, of such being 
of the most fertile <,„j l li rep r oved. Situated as it is at the mouth of the highlands, in the heart of one 
founded bv b6St ^. ultlvated districts in Scotland, of which Stirling is the chief town, and sur- 

affords better nrftsT»ee*^^v CtU ” n ® villages, which are daily on the increase, there is no port which 
river Forth we™ ' S 01 becoming an important place of trade, if the access to and from it by the 
Question a-W as reco . m ™ended in the Report of Mr. Stevenson. 

e Commission asks the sources from which the present dues are derived ? The 

Y 2 
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Commissioners of the Forth Navigation have been unable to procure an exact account of the present 
traffic, but they send herewith a copy of a statement of the entire traffic in the years 1840-41 and 
1841-42, made up by the person by whom the old harbour dues were rented. This will give the Com- 
mission an idea of the kind of traffic, and also of the extent, and at present it is believed to be much the 
same, with a considerable addition on the quantity of limestone imported. 

The shipping belonging to Alloa and Stirling, exclusive of three steam-boats, together 251 tons, of 
which one-half belongs to Stirling, and one-half to Alloa, is as follows : 

No. Tons. 

To Alloa 09 • • 11,392 

To Stirling ..... 24 . . 1,048 

But of those 99 belonging to Alloa a great many are not engaged in the trade to and from Alloa. 
Those belonging to Stirling are all engaged in trading within the bounds of the Forth Navigation Act. 
The number of arrivals and sailings of vessels to and from Alloa and Stirling for the year from 15th 
May, 1844, to 15th May, 1845, are as follows 

Arrivals. Sailings. , 



From Alloa . 


. 526 


520 


From Stirling .... 


. 806 


806 


From Alloa and Stirling, steam-boats 


492 


492 



A great part of the sailings from Stirling arc empty vessels which, after unloading their cargoes of 
limestones, building-stones, &c., depart immediately for a new cargo. These vessels are of compara- 
tively small burden, which is absolutely necessary in the present state of the river; hut if the fords 
were removed larger vessels would be used, from which a great saving would be effected by the lime- 
burners, farmers, builders, &c. 

Stirling, lOrf/t July, 1845. Wit. Galbraith. 



No. 17. 



Her Majesty's Ship “ Blazer Grimsby, 

Sir, 18</i June, 1845. 

I lanbed to-day on the Spurn Point with Mr. Calver, Master of the “ Blazer,” and Mr. Cubitt, 
C. E., to make the inquiries you ask for with respect .to shingle. 

We found seven vessels on the beach loading with shingle for road-making, they were each about 
60 tons, and can get a load in one tide. They pay 11. per load to Sir Clifford Constable, the Lord of 
the Manor, for the privilege of loading, and Is. per ton to the crew of the life-boat for getting the 
shingle on board. The price obtained for it varies, but may average 3s. per ton. 

From all we could learn there appear to be on an average four or five vessels n-day loading on the 
beach, which would give, after making every allowance for bad weather, a larger quantity of shingle 
removed than the 35,300 tons mentioned in your letter. 

The vessels are not allowed to touch the shingle within 300 yards on each side of the low lighthouse, 
in front of which the beach has changed very little since its erection on its present site. 

The Spurn Point now appears to be stationary, but has, from the light-keeper’s account, been 
diminished in width full halt' during the last 20 years. 

I am, &c. 

(Signed) Owen Stanley, Captain. 



No. 18. 4 

The actual Expense Paid out by the Contractor for Dredging Yarmouth Harbour, from April 
to December, 1831, as furnished to Mr. Stead. 

Tons. 

Steam-engine raised 137,706 

Horse-engine raised ' 71,844 



Total .... 209,650 



£. s. d. £. s. d. 

Wages, working steam 209 2 1 

Labourage, landing 1,324 14 0 

1,531 16 7 

Or per Ton 2 -iVi jd. 

Wages, &c., working engine (horse) . . 181 13 0 

Labourage, landing 673 16 3 

855 9 3 

Or per Ton 2-f-i^d. 



Raising 209,550 tons, costs £2,387 5 10 



Without any payment or allowance for wherries or punts used, (usually about 1 £d. per ton) hut 
the above includes all labourage, landing, &c. 

Yarmouth, December, 1831. 
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18JI 2— Dues on 12,379 tons 9 cwt. coals, 

1 ' at Is. 2,/ 

Ditto on 25,230 qrs. cum, at 2 it. . 

Ditto on Roods, &c 

Ditto on 2,330 tons of ballast. . 
Tonnage due 

24. Balance due to Treasurer . 



£1307 14 9 



Expenditure. 

1641. £. d. 

June 24. Balance due to Treasurer . 139 18 9 

1841-2. — Cash paid on various accounts, viz. : 

For iron and blacksmith’s work, Sic. 100 3 11 
For labour, &c., as per surveyor’s 

book 4S0 0 0 

For interest on money borrowed . 54 16 10 

For salaries and law expenses . . 162 8 6 

For timber, &c 272 16 3 

For rope, yarn, oil, pitch, &c. . . 9 6 7 

For rent of office 10 0 0 

For stamps, printing, and advertise- 
ments 10171 

For miscellanies 7 6 10 



£1307 14 9 



Av Abstract of the Account of Mr. Joseph Berry Edwards, the Treasurer to the Commissioners of 
Southwold Harbour, for the Year ending the 24th June, 1842, audited Quarterly by a Committee 
appointed for such purpose, 11 Geo. IV., c. 48. 



722 2 5 
218 11 8 
128 19 6 
87 7 6 
0 14 8 

149 19 0 
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The foregoing account was submitted to the Commissioners, assembled at their annual meeting, at 
the Old Swan Inn, Southwold, the 21st day of July, 1842. 

(Signed) Stradbroke, Chairman. 

(Countersigned) Harry White, Clerk. 



Comparative Statement of the Harbour. Dues paid by the Southwold and the Halesworth Trade 
during the last 30 Years, from Parliamentary and Harbour Returns. 



Dates. 


* Southwold Trade. 


Halesworth Trade. I 


" 




Pm-v 






Di 


es. 








£. 


i. 


d. 




£. 


s. 


rf. 




190,790 Qrs. Corn . . . 


2,011 


6 


8 


39,482 Qrs. Corn . 


380 


9 


O 


1819j 


36,165 Chalds. Coals . . 


2,976 


8 


8 


26,897 Chalds. Coals 


2,236 


0 


0 






4,987 


15 


4 




2,616 


9 


0 


18201 


243,302 Qrs. Corn . 


3,041 


5 


6 


71,843 Qrs. Corn . . 


898 


0 


9-j 


1830/ 


34,221 Chalds. Coals. . 


3,421 


13 


0 


36,947 Chalds. Coals 


3,694 14 


0 | 






6,462 


18 


6 




4,592 


14 


0 


18311 


105,262 Qrs. Corn. . . 


877 


3 


8 


152,185 Qrs. Com . . 


1,268 


14 


2 


1840J 


23,295 Chalds. Coals . . 


1,811 


16 


8 


46,397 Chalds. Coals 


3,608 


13 


6 






2,689 


0 


4 




4,877 


7 


8 



Expense and Method of Dredging. 

Patrick Stead, Esq. _ „ . , , 0 „ n 

Dear Sir ’ Perth, 23cd October, 1839. 

Yours of the 19th received. We have again waited on the clerks of the River and Harbour 
Commissioners: they are of the. same opinion as formerly — that the dredging cost only about 2\a. pci- 
ton. Annexed you have a .calculation, by one of the Commissioners, who has taken a veiy great deal ot 
trouble in this business for the last five years. The dredging apparatus and punts all belong to the 
Commissioners. _ 

(Signed) Wright and Currie. 



Report sent us. . 

The establishment under the Perth Harbour Commission, for dredging the river Tav, is a dredging 
machine, with a cover for 14 men : chief foreman, 5s. per day ; second ditto, 3s. 4a. ; the remaining 12 
from 3s. 2d. to 2s. Id. 24 punts, from 25 to 32 tons (average 30 tons), with a crew of 24 men : 

chief foreman, 3s. 6 d. per day; second, 2s. 8 d.; the remaining 22 from 2s.'2d. to 2s. Ad. Total wages 

per week, when full employment, 25/. The machine works during certain stages of the tide, and to 
load 18 punts is considered a fair tide’s work, two tides work every 24 hours. Sometimes 23 punts 

have been loaded in one tide. The machine turns out not less than 5,800 tons a week for 30 ’weeks 

out of the 52. This quantity, at 2 \d. per ton, is 60/. per week, leaving 35/. for coals, wear and tear 
of the machine and punts, interest of money, &c. Our time for deepening was five years, but we have 
got other two years given us — seven years altogether — so that I anticipate the lifting and eposi mg a 
ton of gravel will not exceed 2 d. or 2 id. ; and meeting with clay or sludge the work is somewhat re- 
tarded — if clay, 3d. to Ad. 



S , R P ' S ‘ eid ’ Esq - Perth, 9th October, 1 844. 

The improvement in deepening by cross dredging on the river Tay is in preference to dredging 
ahead. In cross dredging we only take about a foot in depth at a time, at the same m 3 nwr 

bottom as level as when we commenced ; and by going over the shallows m spring u es^w 
it again when the tides take off, which gives a great advantage over head dredging, 
foot of water over a shallow in the half of the time, and likewise sure there are no ndges, stones, nor 
wood left to obstruct the navigation. At the rate our machine goes we clear about 680 square yards, 
one foot in depth, in a tide’s work of five hours. „ , t 

r (Signed) John Norwell. 
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jNq. 19. 



APPENDIX to REPORT of the COMMISSIONERS 



No. 19. 



Mr. Chitty's Opinion as to Embankments. 

CASE. 



The Act of Parliament of 30 Geo. II. cap. 47, being “ An Act for making t i>„ tv 
tmn from Ilalesworth Bridge county of Suffolk, into the Haven of Soutl^old » 

• Also the Act of 11 Geo. IV. cap. 48, a.d. 1830, being « An Act for 'rl *5 here *ith. 
Harbour of Southwold,”and whereby the former Acts of the 30 Geo. II. cap 58 S 

and 49 Geo. III. cap. 77, are repealed. p * Geo - III. cap! ft 

Mso the printed Report of Rennie, the engineer, of the 6th January, 1820 as to th* 
and embankments which have been made and suffered, stopping up the creeks and J? eDcroac! ®®, 
flJ Tft h * navigation of the said river Blyth, and thereby 
up the Southwold Harbour, and wherein he states the imperative “ n JcsriS ?• b,ockin l 

bankments for the future,” and that to destroy the embankments already made S t u S 
Seed “ “““* obvious .„d offectu.1 remsd/tli* 



mT" i J touia be 



wafts have been completely blocked up i££e, and ships in ward £und£CTc n bsen^k ra t' 011 ' a & 
SL r r d j‘ ds t0 ^ eIr ™ In * nent danger, and compelled^ serious risk M seek shX^' n?‘ ,lwl 
creeks, and are so at this present time lying beating upon the bar to their i Cr m tbe ne, ghbouriia 
The Commissioners appointed bv the aforesaid fonthnrni l rr i * * r great damage and risk, 
of land-o^ers and clergymen hal^ittTno tttTmt^om^ 

vided for the reparation and good keeping of the harbour ^is derfved nnd th Z Wbence ** ^ds pro- 

"te b rib™r£d a bv Mr°E° ’ ep ' eC B d t0 the i r grieTOUB l05s i p ‘°™ 

tau embanked, of which 550 are ancient SLtaentlTrrf 200 ££.£ h ” h "jf *, ide . ”" d *• &>» k« 



100 in 1807, 43 in 1818 and that “nn ,‘ ng later P^iods, viz., 100 in 1780, 100 in ■ 

embanked channels, creeks, &c.,so that the fee rf* T" contained wi ^n the present 

portion of 10 to 4. . ’ th ® forCe of the curreut has become diminished in the™ 



portion of 10 to 4. ^ mepra 

the removal of the embankments and obstJuSomor for for ° btainin S “ d compelling 
wishes to be informed fully of the rights and ? £ orcln S ° tber efficient remedy, and he also 

and how and by what process and ? e P ubli c have to effect thatobject, 

any and what Hmitation of time as respects any ^ch uennlti^ V 13 Lo ., ob ! ained ’ and whether there is 
And having referred to the Oen “l u i, * p ™ alties or responsibility, 
such persons as have, since it was passed ml mbankm T' Ge -°i' IIL Cap ‘ 153 > A ' D - 1806 - whether 
to give one month’s previous notice' to the stsjSt of Z P aT “ "t conformin S to tlie provision, as 
prosecution, and what proceeding can now be tal ? £ dmral $’ , ar V lot hable to penalty and 
of time for commencing such proceeding. ’ d by whom ’ and wheth er there be any limitation 

Upon all the above matter's lVTr 0 ph;t*..,>„ • • 

oblige us by citing or enumerating' ‘the namesTthe parl,c , ularl y requested, and he will much 

ones where any proceedings have taken nine I, ti 1 3 f nd re P orts thereof, or of the principal 

encroachments and embankments, whefl er bv infer ’ ^ a . ctaabovc mentioned, both asregaria 
■wise. ’ euier °y information, indictment, action at law, or other- 



Itapearst OPINION, 

are public nuisances, as being an c J Ill:mil ''uie[its and obstructions in quatim 

they may be abated and remove“-Tlhe ertlt ™ d ° { «Wp«. As such urianor 

criminal information bled against th em £ ? r ”?;«mners of them may - - 



-j . — -j nv a Ul ucu ana removed: or tlie pnvtn™ . 1 '““*“^ U1 as suen nuisances, 

criminal information filed against them • or if »nv 8 ° f lbcm ma y be “dieted, or havea 

from them (as by the detention of his shins in t/ i dl . vidl,a ^ bas sustained any special injury tmsing 
act.on on the case against them of these remeL, ^ like ’> be maintain a spend 

adoption of the one by indictment only which mav 1 ,/ sbould ’ aI1 events, for the present, advise the 
may think fit to resort to it y ’ ^ be prosecuted at the instance of any individual who 

I Should urtu!.. • i- . J 



t L — V , to it. ■ ' *u«auw ui any lnuiviuuai « 

1 should advise the indiotmpnf *. ■ , 

recent of the embankments causing the nufsancL* ^ 5 ] artics ^’ bo . bave erected or maintained the mi 
the embankments have existed will Witimi™ <1 1 d ° | unk tbat tlie length of time during whi 
camp. 227; Coupland v. Hardingl am ?d V V IIornb y» ? A 195 ; R. v. Cross, 

There is no limitation of time f< r Sp ’ V ° 0gbt ^mch, 2 h. and ac. 662. 

■ " T par ‘y injured, il d ^1°” uS ri. The “ **« ' 



the suit of any party specially ini ured^wmifd ° UL * ° n V “‘“ , '- uucul - xne responsibility to an actions 
“JUT- y wmld “*re * the cud of six ycr, from the occurring of til 



- — “ u ““ oia. years irom me occurring oima 

-those persons who erected the - 

subjected themselves to the penalty imp^ed thereby ^ tllC 46 Ge °‘ III ‘ was P R8sed ma y» 1 think, havf 



Jmes / F^l^f™“biuT' * ° “ Q “ s(i ™ 13(52 f£*w t. Ellis's Esidem). 

of Slradhrohe. Recolle’cts t b G cncLtag'ofib 0 *!?! \ h ° laBl 28 J 0 ” 3 llc i”' 3 worked wholly for the In 
Before the embankment began be m, h ' B 1 U,C ! 1 ™P Mei»hcc«bout40 years ago, and worked at it 
w °f, ed U P> so that ten waggons abreast Tnio-ht^ C ® outbw °ld> opening the harbour, which was thei 
eks, and was occasioned bv the No p } 8 '° across there. The harbour, was in tbat state for semi 
“? remarks made at the time of tbe^ eiolb,"^’ “ d , C0 ? Un ““ 1 until a N.W. wind eatne. Never heart 
embankments. The tide is now „ T d “” ' k »»w »f «ny difference in the harbour from Ih 

with water, ,„ d „ iigh watm spi"g g « d “W 33 » was/ About half the land was eoverei 

■m the river now as high , s ever P it d ? d litB ,llc whole was covered about one foot. The water runs n[ 
Blytllb&rough, July g, t844 
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James Sterry, aged 81, formerly a Trinity Pilot, now deputy harbour master, and many years prin- 
cipal harbour master. Sixty years ago, used to lighten, vessels in the roads drawing eight or nine feet 
to enable them to enter the harbour, and outward bound vessels were obliged to load up outside the 
harbour. On one occasion, when a boy, he laid 12 weeks in the harbour ready for sea in a vessel 
drawing 8i feet water, laden with corn. The embankments made in his time, made no. difference in 
the harbour. In 1784-5-6, the narbour was worst in his recollection, a lighter was built expressly for 
lightening vessels, to enable them to get over the har, and coal vessels coming from the north were 
entitled to the turn according as they arrived off with the High Street open. 

Southwold, July 8, 1844. 

Return of Books of Account kept by the Officers under the Commissioners of Southwold Harbour , ■■ 
and produced before the Tidal Harbours Commission. 

1. Treasurer’s.^ Debited with the collections paid by the collector, and other receipts, and credited 
with the payments for timber and materials, labour, salaries, interest of money borrowed, and all other 
outgoings. 

2. Surveyor’s. — Debited with the checks drawn on the treasurer, and credited with the amounts 
paid weekly for wages of carpenters and labourers, dredging, &c. 

3. Surveyor's Materials' Book. — Debited with the supplies of timber and materials, and other pro- 
perty of the harbour, in which are noted the cost, marks, quality, and dates, of the articles received, and 
credited with the same when expended. The stock is taken periodically, and the articles shown how 
and for what purpose expended. 

4. Collector's. — Debited with the amounts collected for harbour duties, and shown in detail, and 
credited with the payments made to treasurer; and a return made to treasurer of amount paid by each 
vessel, for him to check the same with the arrivals and sailings. 

The treasurer gives bond in the amount of 3000/., and the collector 300/. 

The accounts are audited quarterly by a committee appointed at each annual meeting; and all bills 
are submitted for inspection and allowance before they are paid. 

, . r Francis W. Ellis. 

London, June 4, 1845. 



No. 20. 

Extracts from Mr. Rennie's Report on Southwold Harbour. 

London , January 6, 1820. 

There is little doubt that the harbour of Southwold has, at former periods, been of a much 
greater depth than it now is, as will hereafter he shown ; and that, for many years past, it has been 
getting gradually more shallow, owing to the embankment of the salt marshes, over which the tide 
used to flow, and the stopping some of the creeks which communicated with the channel of the river 
Blyth. By these changes the influx of the tide-water has been diminished, and, consequently, the 
efflux, thereby diminishing the velocity of the current, so that the matter, which formerly was not 
sufficiently heavy to resist its strength, gradually became so. Thus, not only shingle and sand 
brought in by the tide, but also alluvial matter, brought down by the freshes of the Blyth, subsided, 
and gradually lessened the depth of the channel ; and this evil continued increasing, until the force 
otthe current became just equal to the removal of what more ,liad a tendency to settle. In this state 
it will remain until the current is increased by freshes in the river, by high tides, or by heavy gales of 
wind; these will occasion a change in the channel for a time, but it will return again to the same 
state, unless the quantity of matter thrown in by the sea is of too heavy a nature to be removed by the 
power of the land-water, assisted by the letuming tide, which, in time, will become consolidated, and 
must be removed by artificial means. ^ 

I have not proofs of actual soundings, to show what was the original state of this harbour, because 
ollins, in his Coasting Pilot, the best early charts I know, and of which I am in possession ofthe 
original edition, published in 1693, gives no chart of this harbour; but I learn from documents in 
he possession of Mr. Jermyn, who has obligingly favoured me with them, that about 1100 acres of 
ground, over which the tides used to flow, have been embanked ; of these about 550 are ancient 
embankments, 200 were embanked about 50 years since, 100 in 1780, 100 in 1804, 100 in 1807, and 
, acres in 1818. Some of these enclosures lie at the distance of between five and six miles from 
e mouth ofthe harbour, but the greater part of them are at Blythborough, about four miles distant 
ram it ; that the average rise of water there is about five feet, and the tides used to cover them about. 
j! Xinc ” s > tins, however, was important, because, as the tides continued' to flow for about two hours 
j 8 . re ’ a “ er Began to ebb at the mouth of the harbour, the greater body of water returned at the 
m -j Uar i er when its scouring effect is the greatest ; and, when the small rise of tide here is. 

rodered, every inch that can be obtained is the more important, 
six f 0 ? k est information I have been able to obtain, good spring tides rise at Southwold Harbour 
eet six inches, neaps about four feet six inches, but frequently not more than four feet; thus. 
m ! n o an average rise of about five feet six inches, so that the tides at Blythborough rise nearly as . 
neT fjh at Southwold ; the quantity of surface contained within the present embanked chan- 

?* r i yer Blyth, creeks, and low embanked ground connected with it, as far as I can ascertain, 
tff f 6 | ° U ^ acres, on a part of which the tide may rise five feet on the average; on others, not 
the 66 ’ P er k a P s 'f f° ur feet are taken it will be a full average ; and if six inches only are taken as 
force"Ttt“ e that the tide formerly flowed over 1100 acres now embanked, the diminished' 

of Jnh° rnf current Be nearly in the proportion of ten to four ; this is confirmed by the evidence 
at se D u Urc k formerly a branch pilot, but now master of a vessel, and who has been about 52 years 
fflak^th Sa '^ l ^ at a * 30Ut 30 years ago the current of ebb was so strong, that they were obliged to 
slenuh E Vesse ' ^ ast By ca Bles, and a boat could not pull up the harbour ; but that now a vessel could 
I ha 6 < j arrent w ‘ t i 1 a 5 00 ^ tow Bne, and a four-oared boat could row up at any time, 
the ti 1 VC j n l ^ us P ar tieular in stating the evils arising from embanking the marshes, over which 
t0 ^° W ’ may impress on your minds the necessity .of preventing such embank- 

u nless tV^' Ure ’ . un ' ,ess a receptacle is made somewhere else in lieu of the embanked lands; for, . 
and I 1118 1S strictl y attended to, the harbour will go on getting worse, until it be entirely, lost, 
am not aware that any remedy can be substituted for the deprivation of backwater. 



Appettoix. '■ 
No. .19;. 



No. 20 . 
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APPENDIX to REPORT of the COMMISSIONERS 



Mr. Walker's Report on Southwold Harbour. 

SlR > , „ 23, Great Georg e-street, August Vs ion 

Your letter of the 29th October, 1839, informed me that the Commissioners of Snnf^’u 
Harbour were desirous of my “ examining the state of that harbour, and advisin'* on th» i , Wo| d 
for its improvement.” ° e Des m eam 

Having learned that there were no correct plans or sections of the harbour nor of the riv* m 
at the month of which the harbour is situated, I wrote to you on the necessity for such and Fiji 
authority of the Commissioners to send down a surveyor for the purpose of maltin'* the ™ 

and sections. ° aur vey, plans, 

In March, 1840, Mr. Wright, with Mr. Drane as his assistant, proceeded on the survev- j • 
consequence of a subsequent arrangement with the River Commissioners, to which you JLL'S" 1 
M'. Wn-ht ra ‘ directed to extend bis survey so os to include the river up to Brichsmoft 
6j miles from the harbour. This being a work of considerable time and labour the surwT'j 
rough plan and sections were not completed until Midsummer, 1840; and Mr Wri<rht 1,= • 
furnished me with his Report, consisting of a detail of facts which have been most useful Z 
preparing the following Report ; and also with his opinions on the different points, which nrnve Z 
his attention was not confined to the mechanical part of the survey. P 

On the 3rd October last, Mr. Drane accompanying me, I visited Southwold, where I attends, 
meeting of the Harbour Commissioners; the Earl of Stradbroke, chairman ; and afterward aJd™ 
the foHowing days, I surveyed the harbour and the river up to Halesworth. In this I was aided h 
L, eut BIlis, R.N., harbour master, who rendered me all the assistance in his power. Mr Tli 1 
and Mr. Sterry, the assistant harbour-master, accompanied me up the river. At Halesworth I I,,/’ 
conference with Mr Stead, the principal merchant of that place, and the most ac uJSJK; 
Commissioners in harbour and river matters. UlTer 

S ‘”5 e tl ' en j had two fair copies of the plans and sections made ; one copy for the Harlmnr 
stens will then b ^ 1Ver Comm,ssm _ ners ; These wil1 be delivered with this Reported both Commit 
lX V , b ,n P ossession of a document, on the accuracy of which, from Mr. Wright’s know 
ledge and great experience, I think they may depend. ° S l£noff 

and river^frmr^ tl? f S? difficult y that has attended every inquiry into the former stale of the harbour 
the f "° P an , t0 refer t0 I jrev i°u8ly ; and you will, I think, agree with me that 

the removal of this difficulty henceforward, is, of itself, an important object gained. 

It remains for me now, after stating from my own and Mr. Wright’s observations the leadin? fads 

referee °r e " a ° f the harb0Ur , an , d river ’ in their P resent state > which will also be useful furhiJe 
reference, to give my opinion of the most eligible course for their improvement. 

Southwold. 

° f » bonl 20 °<>> Is situated on (he nearest™, 
° The nnfv m, 1 h ? e,Uran “ th .« ™ r B ¥h, » "bout half a mile distant from ils harbouf 
at Si h5o7sIk ‘r !“ ,hal ° f Salb * be w “" h °»' a whid., situated 

where it enters the M " !"? * he t0 ' ,n ' The of th ' * l “» P«»' 

CC .TSS Th t rtght angles to the general line of the coast-form tk 

naroour ot bouthwold. lhe direction out of the harbour between the two niers is south-east- the 

Ttas « rXots eX'“,h ° f ““.tf”* h ri S ht “"8:1“ to the above, or somh-west and norlh-’Jt. 
equal B.S o e ' ra 1110 d " ecU °" of ““ “>» P'“S niaj be said to he sf 

Tides. 

fhwSaft™ h rdI at aT, 0t ' cl f ”8". place at liaif-past ten o'clock : the best springs 

day-light throughout the v ° ^‘I 8 the afternoon spring - tides, and these only, are in good 

Z, Sir low-later ro K ^ tlde ? f “ ^ the channel, runs to the southward from half., 
and the southerlv winrlo t ,? n b v Ur , a ^ r ^igh-water > hence the northerly winds raise the tides, 
is small ^ eep bem bacb ’ but tbe tbe l ' de here, as every where upon this coast, 

A good^ng^ide^se fiifw ? ntra "“> the bottom - or zero, level with low-water of spring tides, 
is fherefore fhe ' IZLt t r ? th ' s mark i 2 to 3 feet higher is a very high tide ; 8 to 9 feet 
1 foot under zero ^10 fept msv h i5 e abov u e zero 011 lbe ind cx ; and as some very low tides ebb 
ordinary or average the , est 1 rem e lift of the tide, and 6 feet 6 inches that of an 

above it. = P o • eap tides, which seldom ebbed so low as zero, rose only 3 to 4 feet 

the average tow^water wasahnv* durin ° the survey, reached 5 feet 3 inches upon the index, t hutas 
5 feet 8 J0W water was above zero on the index, the average lift of all tides would he about 

Blacks W n Quay S TbreeSnarlrf S -!“r horizontal Ievel a ‘ the west end of the south pier; at 

a quarter hio-her at BIvthhnro-h n f Prom tbe harbour’s mouth ; at Reydon Quay, one mile and 
three-quarters from thehaJbour. B “ dSe ’ f ° UF “* eS; 3nd at Bulcham P» first lock, six miles and 

„ mLlSTb ’boTh ft r nlS - d “™8 lhe » f * s P r ing tide, end repe.Ud.t 

level, Winds would no doubt nr T”* 1 * hat th u W3tCr 3t a11 the P laces reached the same horizontal 
or keeping back the flow but th e bUt -' n narrow river not much effect in sending up 

level at all places within i’t. h f b ?” ‘> bs ' rv "‘'"", that the tide at high-water reaches the 
1" S ha -Zfc U- ». -i in the way of rise 

the tide It Th“£our-s m mdmh “khV'i “ low - walet J «nd it appeared that at dead !o«-w“. 
lift of all tides at the lalteTI S' bl * d " 'y, 1 foot lower than at Bnlchamp Lock. Thns the avarajt 
extreme tides, „pw„dl of 7 £ ? “ “ b °"‘ 4 feet - ‘>>" 1 n f s P ri "8 fal ’ rf 



t Thlselndex^sho^ld hefivnS UOnipaSS ’ thevariat «on is 23° 30' west. 

fixed very permanently and preserved very carefully. 
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. were later than at the harbour as 



The times of high water at different stations up the , 
under r 

At A 1 "-, 65 C r ° m ll « h *' b °”. 25 minute,. 

At Btyttiborough, 4 miles from ditto, 35 minutes 

T , ® u,cham P> 6 miles from ditto, 50 minutes.' 

Low-water at the Harbour was earlier than 

At Reydon, by 30 minutes. 

At Blythborough, by 70 minutes. 

At Bulchamp, by 120 minutes. 

spring tide near the harboa^nUn^STto^B-up Srilerlbou^halfmJ ^f^' CUrrent ° f 3 

places, four miles per hour, at very high tides- thllr°i ? S G th ™ ,n the seas, reached, in 
second and the third quarter of ebb ; while the flood^f the °rA barbour bein S between the 

hour, the greatest velocity bein<r between the second nn d ti tlde atn ° time exceeded two miles per 

«“*?. V,“ ity did "« ** 4 time ="c ‘ed ^ “P 10511 " R ' yd °» 

a mile ; and decreased gradually up to Bulchamp Lock ’ J thbur =» the rate was three-quarters of 
The greatest velocity of the flood tide at sea, observed bv Mr Dr™* P 

was, in springs, three miles, and in neaps two rml« na Ju M 4 . two mi,es from the shore, 

west, that of the ebb, north-east wlfh „ ea Hv £ L h0Ur , ; the direction of the current, sonth- 
towards the shore. ’ Y arne ve ^ 0Clt y, and both diminishing gradually 

of Southwold, and is three-quartCTs’olXmne’ftnmXh’h 01 ^ 9 “ y> belon S> “ «* Corporation 

Walberswick Quay, which stmf siite °anf haf ."ml “f "« b 'i4 A™ 

two miles from the harbour ; which last oiace as wilf h 6 ° tbers S ° to R2 f don Cosy, 

draught can reach. P ' “ wUI he •«“ b y 0» sections, vessels of equal 

whttffirlSSS It - S^t^coaT" * <» 

Bulchamp, and thence by the aid of six locks of 14 feet width inthe Hw UP th |f ° P , en f iver t0 

miles above Bulchamp 6 Wldth ’ m ttie mer to Halesworth, which is four 

. r ^ « - *• «- »* 

of great increase, if the navigation were improved 29,000 qUarters > and to ^ capable 

from’tl^ttot^of'Se^OTboiir^i^ve^^reat^tha^h^^tenii^ 6 C ° rn Setting to market, arising chiefly 
Hence the great desire of the Halesworth m Lh * , detenllon amounts sometimes to three months. 

the vessels and up again with coal from the vessels, Toes not Ely occn Jy more than Say!^ l ° 

„. The Shoal. 

anccTftfst ^*T3^ rf A!S? h S r «*• /™” hl "“" the P 2ers > and meets the resist- 

between the piers wX ih~ T tSJ JZ t.A S P™“* S ™* each side; sad the current, which 
trolled by the winds and tidal current P , .°” r ’ J2 red,IGed one half, and its direction being con- 
in between the piers by the flood current and d°’ > ? s ? nd ^ sbm 8' ,e » which have been carried 
by the ebb tideLrrfd o„, of the ha W Z , d ffT ted " rh " e ,b “ °‘,rrent tokens, are afterwards 
niches in verity, and can carry them no further. *t£ 

The Bar. 

the action of the waves ta southerl^or northm 4 ^ sbin S le which is moved along the coast by 
it comes round the end of the pier the force nFih kr ' 0n ' according to the wind; and which, when 
t0 keep clear the harbour’s mouT’ ° f ehh “« CUrrent is 1104 sufficieat “> d ™ -way, so as 

t'heXhTfe' f,°„m tl mtr.hfh ^ ‘» 2 “” SS lide ” p ”“ “ d 

takes the direction of e^st • in this direethf ^ tV.^ r Colnb ‘ aat,or l of the harbour and shore currents 
harbour ; and the harbour * verv stii -r ’ ther f fore * ‘ here 15 generally the best water into the 
wind round the south pier-' but 7 with n,’j/h ° u Y u he v . bar ’ when U is formed b y th e south 
JP for the whole width P of the ooeniw I? ha, f bour ,s occasionally entirely blocked 

heads, and nearly to the level of P thp tfn th , sh .‘"S Ie ' bank reaching for many yards within the pier 
-hen a cut has S * r6mUinS C,0SCd Until a cban Se of wind takes p.Le, 

about^SO^rds^rimi ^ife^sliore 11 ^ by " ridffe ° f sand 'vhich runs along the coast 

and on the' south side the “ Mili’s^CnlJn "° rtb ° f ‘ he en . trance ‘his sand is called the “ Hayle Sand,” 
‘he force of heavy seas fmm ^ 1 Sand ' -i In S ° far as thls sand acls as a breakwater to break 
however, \\tTZtel* in S entrance * ,ls te ! ldenc y is beneficial. The entrance of Southwold is, 
under which SoSthwold labour! ^ witb Yarm0l,th ; a «d this is another disadvantage 

depth of wate^ovfHt 1 ® If ifo Sou th w o> d harbou r, as well from its shifting nature as from the small 
forms the great obstruction “ h m,> “® d of Single, which. In this as in many other parts of England, 
the waves upon S mnvolS t ' le , er ! tra ! 1 “ s of harbours. It lines the shore; and, as the stroke of 
the shingle is moved slowlv iLn J ' S ° b . ,' que ’ , t0 th ? nort h or to the south, according to the wind, 
space at the back of the nZth • ln c f. lt l ler dlrectl0n - In northerly winds, the shingle, after the 
entrance; and as the ?•"* * S filled » wra P s round the end of the P ier and comes in front of the 

bar ) is formed’ in a ere-feent^k tinUeS ’ ",' ore and more » brought round, until a shingle-bank (the 
soon entirely blocked , P f’ ,,e , a 1 rl y quite across the entrance; and the entrance would be very 

shingle. J CUrre,lt ° f the river forcfn S its to the sea through the 

south passage » Th . b entrance, or deepest water, must be close to the south pier. This is “ the 
° ’ perations of southerly winds produce the similar but opposite effect round the 
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south pier, and then the passage is necessarily close to the north pier. But the greatest incon- 
venience is caused by the north and north-west winds, which are prevalent and come more in the 
wav to present the harbour-current from falling in with the tide upon the shore than the southerly 
winds do When the wind is directly upon or off the shore, the passage is straight out in the line of 
the piers, which are then comparatively free of shingle; the bar is then detached from the piers in 
front of the entrance, with a passage on each side, but in such case the action of the effluent current 
is weakened by being divided. . , , t , - , r 

The level and direction of the bar are so very variable that, before a vessel of any considerable 
draught attempts to enter, soundings have to betaken, and she is warped in through the narrow 
channel. The delay is often very great, and so also must be the danger to a vessel riding off upon 
a coast which has not the advantage of a roadstead, formed by the sands in front of it, as Yarmouth 
has The losses have been numerous ; and that the trade should continue as it is, notwithstanding 
these drawbacks, is proof that there are advantages in some other respects ; probably the situation of 
Haleswortb, in respect of the corn-growing country around it, is the principal. 

The present revenue of the Commissioners was stated to be about 1100/. per annum, and to be 
rather on the increase. . . . 

On reference to the plan, it will be seen that the bar, as given by Mr. Wright, is detached from the 
piers and is in no point above the low water of average spring tides (zero on the index) ; but there 
were times, durin"- the survey, at which the bar was dry at half ebb. Indeed, the situation and shape 
of the bar,’ and the depth of water over it, depending entirely on the direction and strength of the 
wind, are so variable that it was impossible to take soundings near the mouth of the harbour which 
could’ be depended upon as correct for two days together. Before and at the time of my survey the 
southerly winds had been prevalent, the bar was therefore in front of the entrance, and round the 
south pier ; the only passage, therefore, was close round the north pier. 

I think it better to add, by way of Appendix, to which I beg to refer you, the principal evidence I 
received in respect of the bar, and its present condition, as compared with former times, than to 
embody it in my Report. 

It appears generally agreed that the harbour has not been so frequently blocked up at any time 
since 1830 as ft occasionally was previously to that time; and the very useful work done by order of 
the Commissioners, under Lieutenant Ellis’s direction, of straightening and deepening the channel 
immediately inside the piers, by cutting through the Bellar, has been instrumental towards this, and 
towards facilitating the passage of vessels by substituting a straight for a very tortuous channel. 

After getting over the bar and between the piers there is now a straight passage up to Blackshore 
and even Reydon Quay, with nowhere less than 4 feet 6 inches at low water, or 11 feet at high water 
of spring tides; in most places 2 to 3 feet more; while the bar is still occasionally dry at low 
water of the same tides ; and the entrance is subject to be entirely blocked up by a continuance of 
northerly winds. The pilots, as will be seen by the Appendix, consider the north-west winds, pro- 
ducing what is called the north-west “ swipe,” (the sweep of the wave along the shore,) as causing 
the worst bar of all. 

Piers. 

The north pier seems to have been repaired at different times, but not to have been lengthened since 
its first formation ; it is close-piled on both sides. The south pier has been lengthened 30 feet : the 
old head is still visible. This pier is close-piled on the north or harbour side only. 

That the distance between the piers, or width of the entrance, is too great for the current to keep 
clear is very evident; but if its width were no greater than the current would clear, it would be too 
narrow for a vessel to enter in rough weather. There is a choice of evils; and, on the whole, I do 
not think that contraction of width would be an improvement to such an extent as to render it, under 
the circumstances, desirable to take down or remove the present piers ; but were a considerable exten- 
sion in length to place, it would be advisable, both as respects the velocity of the ebbing current 
on leaving" the piers and the quieting the harbour within, to kant the ends so as to contract the opening 
to about 80 feet at the points of the piers. 

Extension of Piers. 

The opinions on the efFect of lengthening the piers are very various, some arguing for the extension 
of the south pier, others for adding to the north pier, some for the extension of both piers, and others 
for their entire removal. The last opinion is the farthest from mine of any. The experience of 
harbours generally is 'against it, and the reason is evident, for it is by the piers that the stream of the 
effluent water is kept in the same place and course, and prevented from spreading about and shifting 
as the waves move the shingle and sand in the one or other direction. The history of this, and of 
most other rivers, particularly when their power is not great, proves this. We are told and shown 
that their mouths have been at times some distance on either side of the present situation ; and there 
is little doubt that they, and the Blyth also, would again alter if the piers that now confine them in 
one direction removed. Without therefore, calling in aid the argument that the piers of Southwold 
Harbour act as a groyne to stop the shingle and protect the town and coast (which they do), the idea 
of taking down the piers should be abandoned for the harbour’s sake. 

I have as little doubt that their extension would do good by confining and directing the current into 
deeper water, carrying the shingle into a stronger tide, and diminishing the distance between deep 
water and the river. To produce these effects both piers should, I think, be carried out an equal 
length. No practicable extent of lengthening would prevent the shingle from collecting at the back 
of both piers ; after the space behind them becomes filled, it will come round and in front, as at 
present ; but as the shingle moves in both directions, depending on the wind, I see no reason why, in 
this view of the matter, the one pier should be advanced before the other. Suppose both piers ex- 
tended 50 yards, a prevalence of northerly winds (the north “ swipe”) would tend to bring the 
shingle round the end of the north pier, and in front of the entrance ; and the south pier, if extended 
also, would tend to press the out-going current against it, and to keep the harbour open ; hut if in 
such a case of winds the north pier only were extended, the current out of the harbour, resisted by the 
shingle in front, and not confined by a south pier, would take an oblique or southerly direction, ana 
its diminished force would be spread over a greater space upon the shore, which would lessen the 
depth and therefore be detrimental. The inside of the north or longer pier would also 
lodging place for the shingle brought from the southward in southerly winds, which, if the piers ha 
been of equal length, might have passed round clear of the entrance. 
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PCThe result would be similar if the ennfh 

that the harbour current, in the latter case, would be to The* S?****’ th ‘ S differenc e liowever, 

shore, say northerly, and would fall in with it ; whereas in th^f™ I<>Q a8 the ebbin S tide along 
\ \ 1S not u improbable ^at the experience of this evil fod to thl^V®*’ rt W , 0uld be opposed to 
when the north pier was 10 yards in advance of it “ ‘ ™ addltlon mad e to the south pier, 

My opinion then is, that it would be desirable to P vf Pnr i v„*i, • , 

eace, the south should extend beyond the north one In thJ but that ,f there be an y diffei " 

fear that this might be considered an expensive work 

would be less than 20/, per lineal foot of each pier. fj ‘ general estimate I do not think it 

’ r : fellb 9 Embankments, 

On the injurious effects produced by embanking the low i , n A ♦>, ■ 

opinion, as appears by the evidence which has been°transmit7ed m nf tb" “ ^ F unanimit y of 

others; and as respects the entrance and the harbour below l!.! \ °J the CB P ta,ns of vessels and 
»0 doubt of the fact. If there were no River ^ Cth „„ -eS T t" 1 ’ thm 1 l hi»k, be 

at every tide, the harbour would cease to exist J The «ren tot f °. r tldal Water t0 pass in and out 
depth, is the balance of the velocity and quantity of tater which' Tt’ “ re ?* ect . s its width and 
Slde > and of ‘ he resistance already referred to on the other If !ith th b een , tbe P lers on the one 
we reduce the quantity of water which has to pass in or out in thi^ * ?* me Wldt , h between the piers 
required volocity or power to remove obstructions and „ th ! a . me we diminish at once the 
This evil may be counteracted by (he formation of nierr^ 6 ° fi dCpth /° ° WS alm ° St irarnediatel y- 
other artificial means, so as to mike the sSfer u and direct lhe warren,, and by 

but with the same improvement of piers the larger quantity d°° d aS the Iarser did before 5 

way that the 'evidence of Masters, P taken in 1BBO is fo L ^ ^ ?° re g0od - Jt isin 

former has regard to the black side onlv and in it’ -° ^ re c? n ciled wilh that taken by me. The 
and a half or two miles per lour, in \£ foi, ^locity from* four to oSe 

generally, to the piers in their prese7uonditionVndi« iJ ^ er re . fe [ 8 to ,he state of tbe entrance 

“y Mr”' Wr'ih? ^ * KmOTi "» «“ 4“*' ’ Sh °‘' 'cn“fin“» g ?h'f,S * « * 

and level in each lhe Appendix, showing lhe area 

tidal waters of the River BlythTwas at evcrv tn n rd Wllhin hl * surve y> formerly overflowed by the 
Westwood, and Dunwich marshes about lonn P ° 6 yf arIy 2000 acres > exclusive of the Dingle 

spring tide ; and as they had no other outlet should he InS COnaiderab )' be,ow lhe level of a 
estuary of the river or backwater of the harbour ^ Bv S? h,de ** d . havin j? formed Part of the old 
reduced to 450 acres the area from „u|ru - By embankments this area of 2000 acres is 

of this the depth^mild b^sma^e^e^aTsDrinir'fides T\ ^ ^ l W0 acres ’ 0ver a pSo! 
two feet, and in cases of very high tides and (and f’ ° ?e , r ,n ° rethan half the area it would exceed 
enclosure was that of Bulclfamp new^ sLlTinl in/ ^ ,° r f ° Ur feel ‘ The *■* l«g» 

■ 

-Hi where lhe river detSK.i " ' ‘ T‘f’ ^‘v 0 " !l e “S 6 ™* pro,ed ! this is the Se»e- 
thus increasing the scour In tills infis- ^“i ^ tlda waters > b confining the width and 

improvement effected n n.il " lsla "e'. "here the land water is small, I dn not consider the river 

It is m be iametded ha when 2 J ' “ ^ e< l' ,a ' “ lha J»»e to the harbour 

tbe lend they could reclaim wou^mv ST.™ “ f ^ aslales »™ P“baps balancing in their minds whether 
injury the, ' ere a^ to dnTh. t J Iecl 1 a ™V’S th ey were not advised of the 
which their harbour is dependent , hi, wo Tn b, the reduction of the backwater, upon 

esecution of the work without otfJeHtaSjlS ° b *-rk d 'u d ^ ' hl! J aestion an,i l>«vented the 
ignorance or neglect at least « t "° n5 btwbours have thus suffered through 

Present case, to destiny the b.nkTrfth. , B n n'"™, 10 ° bt , ain i>r0 I ,ar, >'' is P™b.blt In the 
upwards of a eenturv^nooc n , f * h f P *52 h,ve bMn a ' lnwed to exclude the water— some 
expense in dmi“°g 7„d ^imorovinlTh 5 lh “ 3 ,5 5 ears -“ d » h o have beln, perhaps, at g “at 

be SO opposed on Us owT acconoL sod ’ "“j ’ e, !' n ’/ laWful ' be S ” ch a haads bip, and would 
question The same nriLh f “ P™“ dent ’ lba ' 1 a PPeehend this is practically out of the 

Which also exclude n mai r ’,- ! | P i P iad m lts a extent, would lead to the removal of the locks 
ments as havino- in p 1 ° t' da water. It would be much better, I think, to take these encroach’ 

"Lti'oe.ondto consider what is bes’t under ’ existing cfmumXS 
What, if anything can he d™ ' be fbrtbor reduction of the backwater; and the present question ii 
substitute for thf reclaimed land o!- genSyf 0r thE navi o ati ° 11 u P Wa ^ »* the way of 

entrance o^thelfarbouTth n° ® xte . nsioa of the piers, and I know no surer way to improve the 
in most other «,«! tha by reduc ‘ n K lts greatest evil— the bar. On principle it is correct and 
lbe y may not at firs^sio-ht^eeUo^nSi x^ 0 "'?, the P r °P riet ors of land assist in this? Although 
8h °w, I think, that thev nr* rn 10 foisted in this as he merchants do, a little consideration will 
corn he consiiW j 1 m0 * e S0 ’ as In tbe P nce wilu: h the merchant gives the farmer for his 

landlord and fatmer hzveto'iT f° P risk , and f robable dela y> and he adds to the price which both 
'Ppect that the same o.mlitv of ™' • he "’ f “” d lnerchan<ii “- Without knowing the fact, I should 
worth is near Sni.tw?,i i ? a marItet as near the entrance of Yarmouth Harbour as Hales- 

difference, the sum mav h^hf 1 3 betleC price; , and if the Southwold quantity be calculated at the 
to contribute to improve^ *h? SL“' 0Un f ““ ch more * lia, ‘ the landed .interest would be expected 
th e reclaimed Iand^ilh! 1 arbour * a Portion they might, and on the score of justice the owners of 
a land mi Smt be expected to be the first to come forward. 

^ Deepening and Dredging of Miners. 

‘he ownera S onL d loTlands Tabl^mh! 1 - r ! Ver aad creeks i» the most feasible, and in this 

f T er improves the navigation b H ! JUred by winter floods, are peculiarly interested ; as what- 

land floods more rapidfy. h 7 ' lm P roves the ma,n drain of the country, and takes off the 
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Ti„r. is I nntesta), some questions as to boundary between the districts, of the Harbour aed 
Iture is, . 0.1 e , -i |U> kind shouM „ ot stand ,he way of improvement, as their 

River Commission. ? drednin» done by Lieutenant Ellis did not reach higher than 

this length, from the inside of the piers to this quay, and 
Blackshore Q ' y , ;« evprvwhere except at the Ferry Slioal, at least six feet at low- 

WM™ P^Reydo^Qna’y to Blvlhbom.igh Flats, a length of one mile and a half the depth is at 
yvatei. J?rom xie :> ' * , feet at hWi- water: there, therefore, little is required. It has been 

least five ^etatlow through the bend at Blacksand Reach, which I am not disposed, at 

kastumler present circumstances, to recommend, as its tendency will be still further to diminish the 
least under pre . . ne) w hich is longer and wider than the new one, to silt up. 

SXahhongb therf are .coral similar bends up to Ely lhborongh Bridge, I would recommend that 



be deenened and widened : the very sharp angles and points cut off; and 
t EtaSfi i. preterence to new cuts.’ A bolt! width of 30 feet, and a depth of a, 
least 6 feet at the higl.-water of neap tides up to Bulchamp Lock, would give great facility, and at a 
comparatively moderate expense. 

Blytl thorough Bridge. 

Blvthboron >h Bridge, in the line of the turnpike road, is a great nuisance ; the whole height between 
the soffit of the arch and the ground is only 10 feet 1 when a spring tide ,s in, there IS only 4 feet 
- above the water ; and at the high-water of a neap tide only 4 feet of water. It is a dis D race to the 
„vi 'a ion and the county, end ought not to be tolerated another year. I can only suppose that ,t « 
"wilir to some mined interests, and consequent want of understanding, that It has been left so long. 
A cast-iron flat arch, of 3b or 40 feet span, would, I apprehend, be su&cient. 

If the river generally were deepened, the silland chamber of Bulchamp Lock should be lowered. 

At present, there is only 5 feet over it at high-water of spring tides, or 4 feet at neaps, when the 
wherries drawing 4 feet can enter only at the top of the tide. 

Salt Creek for Basin, frc. 

The next and last improvement I would name, is the enlarging and deepening of Salt Creek up to 
the town of Southwold, although I fear it may be some time before this is accomplished I have 
seldom seen so good an opportunity of making a snug basin as this presents, it the trade of Southwold 
■would afford it. At the same time, by means of a pair of gates on the balance principle, or even 
common gates with sluices, a very useful addition might be made to the back-water, for the benefit of 
the entrance to the harbour. The water would all be let out at the best time of the ebbing tide, when 
the effect, from its proximity to the entrance, would be considerable. 

My opinion finally is, that although Southwold will never be a very important harbour, it is capable 
of improvements which would much increase the trade of Southwold and Halesworth, and the value 
of all the property, of which the haibour is the outlet; and that the first step towards this a perfect 
understanding between the Harbour and River Commissioners. There may be reasons, of which i 
am not aware” that prevent the two forming one Commission, but I am sure that the interests are 
almost the same. 

I am, Sir, 

Yours most obediently, 

To Harry White, Esq., J A « ES Walker. 

Clerk to the Commissioners of Southwold Harbour, fyc. 



Table, showing the Area of the Embanked Lands, formerly overflowed by the tidal waters of the 
River Blyth ; with their Situation, and Level below a 6-feet 6-inch spring tide ; and the Quantity 
of Backwater excluded thereby from scouring the Harbour. 



Parish in which situated. 


No. of Acres 

reclaimed, 
including walls, 
&e. 


Average level 
below a tide of 
G$ feet. 


Cubic 

feet of water 
excluded. 




fan wsa 


Ft. iu. 


Cubic ft. 


Southwold 


171 


3 3 


24,208,470 


„ New Marshes . 


36 


0 6 


784,030 


Reydon (from Wolsey Creek) . 


254 


3 6 


38,470,840 


Reydon with Easton 


94 


1 9 




Walberswick 


79 


2 6 


8,603,100 




146 


1 9 


11,129,580 


Blythborough, east of bridge . 


83 


2 0 


7,230,960 


„ west of ditto 


72 


1 0 


3,136,320 


Bulchamp 


150 


2 3 


14,701,500 


105 


3 0 




,, N.E. of Blythburgh . 


80 


2 6 


8,712,000 

6,555,780 


„ N.VV. of ditto . . 


86 


1 9 


,, at Bulchamp 


58 


0 6 


1,263,240 




60 


0 9 


1,960,200 


Wenhaston ...... 


30 


0 6 


653,400 


Dunwich, Westwood, and Dingle 
Marshes 


1,504 

1,200 

2,704 




148,296,490 
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v wrt on Southwold Harbour and the River Blyth, by an Admiralty Surveyor on the East 
Coast of England, to the Secretary of the Admiralty. 

? H. M. S. Blazer , Harwich, August 1, 1844. 

In obedience to their Lordship’s directions, to report ou the past and present condition of South- Admiralty Orders. 

Irl Harbour I have the honour to state that, having given notice of my intention to Lieutenant Ellis, 
hour Surveyor, and to the authorities, on the 8th July last I proceeded to Southwold, where I met 
ila ral of the Harbour Commissioners, the Harbour Surveyor, Mr. Stead, merchant of Halesvvorth, with 
if steward and agent of Lord Stradbroke and Sir Charles Blois, the two principal landed proprietors 
e ^e b an ks of the river Blyth ; and in their presence I took the. evidence of the old pilots, masters of Evidence of pilots, &c. 
® cels and wherry or lightermen, as to the former and present state of the harbour and bar. a outlwold - 

”1 was furnished with a copy of Mr. Wright’s large map of the river Blyth, on the scale of 20 inches Map of River Blyth. 
to a mile made for Mr. Walker’s survey in 1840; a valuable document, highly creditable to the sur- 
who execu ted it, and to the public spirit and liberality of the Harbour and ltiver Commissioners, 
it'wliose joint expense it was made. This plan greatly facilitated my inquiries, and in all future pro- 
posals for the improvement of the harbour it will be found of the greatest utility. A reduced copy of it 
accompanies this report. , . , 

On the following morning, in company with Mr. Calver, master and assistant-surveyor of the 
Blazer Lieutenant Ellis, R.N., and Mr. Stead, one of the river commissioners, I examined the 
har the harbour, and piers, and rowed up the river Blyth as far as the Bulchamp Lock, a distance of 
about five miles and a half. 

At Blythborough Bridge I met Mr. Johnston, hanker of Halesworth, and Colonel Bence, usually Evidence of wheny- 
Chairman of the Harbour Committee of Management, also river commissioners, and received the evi- men > &c ' 
dence of other wherrymen and navigators employed on the river, as well as that of Mr. Stead’s agent. 

Since my return I have read all former reports on the river and harbour, from the survey of Mr. Acts of Parliament, 
Langley Edwards, in 1757, to that of Mr. James Walker, in 1841; also the five Acts of Parliament 1 epur S] c ' 
relative to the harbour, and the evidence taken before the Commissioners iu 1839 ; all of which has 
been readily furnished to me by Mr. Stead and Lieutenant Ellis, from both of which gentlemen I have 
derived the greatest assistance in the course of my inquiry. 

Iam thus particular in stating my authorities, in order to show that, whatever opinions I may offer, 
though they may he erroneous, have not been formed without ascertaining the facts that appeared to 
me to bear on the question, nor without hearing what those who are most interested or best qualified had 
to aay ou the subject. 

The river Blyth has its chief sources in the parish of Rumburgh, to the north-west, and of Laxfield River Blyth. 
to the south-west, in the north-eastern part of Suffolk. Receiving in its course six tributary streamlets, 
it flows in a general easterly direction, chiefly through a narrow diluvial valley, averaging half a mile 
wide, and falls into the North Sea at Southwold. The outer or sea-Teach of the river, which for the 
last mile of its course now runs nearly straight in a south-east direction, forms the harbour, and com- 
municates with the sea between piers of timber placed at right angles to the general line of coast, and 
beyond which they project about 100 yards. The width of entrance is 115 feet. 

The tract of country drained by the Blytli is of the tertiary formation (provincially termed “ Norwich 
Crag”), and has no eminences of any importance. It may be 50 square miles in extent, and the 
volume of fresh water carried down by the stream, even in freshes, is insignificant. 

The river is navigable at tide time for vessels of about 200 tons as far as Reydon Quay, at 14 
miles from its entrance; then by wherries or barges 4 miles farther up to Bulchamp Lock; and 
thence again by means of six locks (through which in the course of 4 miles there is an ascent of 27 
feet) to the thriving town of Halesworth, one of the chief corn markets of the country. 

Southwold Road, more familiarly known as Sole Bay, has good anchorage in offshore winds iu 5 and southwold Koau.. 

6 fathoms at the distance of half a mile, and 3 fathoms at a quarter of a mile from the coast. The 
depth then gradually shoalens towards the beach till within 250 yards of the piers, where a ridge called 
the “ Sand Haile,” or ,c Mill’s Knoll ” (thrown up by the offscour of the beach, or by the stroke of the 
sea at its first break in heavy easterly gales), extends along parallel to the coast, having on it a depth of 
only 6 feet. Between this and the shore the water again deepens to 12 and 15 feet, until we approach 
the “ Harbour Shoal,” a sandy flat, caused by the meeting of the outset of the river with the coast 
stream ; and on this, as a base, a shingle bar rests, usually in a crescent-like form, but varying in shape . 
and height, according to the prevalent winds. _ , , 

From observations made by the Harbour Surveyor, and also during Mr. Wright’s survey, it appears 1 eSl 
that the time of high water, at full and change of the moon, is as follows : — 

H. M. 

At Southwold pier heads ... ... at 10 15 

At Reydon Quay (at 14 miles) at 10 40 

At Blythborough Bridge (4 miles from pier) . at 10 50 

At Bulchamp Lock (at 5^ miles) at 11 5 

or 50 minutes later than at the harbour’s mouth. . 

From similar observations on the tide-scale at the entrauce of the harbour (the zero of which is said 
to on a level with the average low-water springs), we have for range 

A good spring tide . . 64 feet I Average neaps . . . • • 34 feet 

An equinoctial spring . 9 Average of 80 tides taken during 

Greatest range observed . 10 | Mr. Wright’s survey . . • 

, From a fortnight’s observations made by the coast-guard in June, 1834,* and June, 1835 (perhaps 
e east favourable month of the year), it appears that the 

Feet. In. Feet. In. Feet - J"- 

Greatest range was ..72 and 6 5 giving the mean 6 94 



5 feet 



Least 



range 



4 6 . 



, 2 10 



3 8 



01 a greater range in those two months than at Yarmouth, Cor ton, Lowestoft , or Kessing la nd. 



' Philosophical Transactions.— Mr. Whewell on Tides. 
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It has also been found, by careful observations, that the tide at high water reaches th 
zontal level at all places along the river, as far as Bulchamp Lock ; and that low water ntti, 88 ? 6 
mouth is only 1 foot lower than at the same Lock. c tlle harbour’s 

The rate of tide within the harbour averages 2 knots, gradually decreasing up tn ri> 
Occasionally, when the channel is much narrowed in its limits by shingle or otherwise ™ l 
ends of the piers, it is said to run from 3 to 4 knots an hour. In the offin°- the rate of ' ntEr 

exceeds 2 knots ; the ebb stream setting to the north-east, and the flood to the south-west 
respectively rather more than half an hour after low and high water by the shore aQd 

As Southwold is a place entirely dependent upon tidal waters for existence as a harhnnr a 
details of the tides, although rather tedious, seemed absolutely necessary,. W P m.w T ’ he ^ 
consider the past and present state of the port. ^ 0w P 101 ^ ti 

Wehavenoproof from actual soundings of the original depth of Southwold Hm-hein- r 
Collins, who, by direction of Charles II., surveyed this coastin 1682,. gives no chart of it inV 
mg Pilot;” but.it seems to be admitted on all sides, that at former periods there was » (Ta , 
water in the harbour. Iu the plan of Isaac Johnson of Woodbridge, who surveyed tL rit? T 1 “ 
there is, with the exception of the Flats, a depth of from 1 to^S feet, Xn md^ed 
sprmgs. In Mr. Wright s survey in 1840 there is a general depth of 6 feet at least as far ™ 

Quay. 1 as ttejam 

So far from documents. On turning to the evidence, tve find that, however confiictine that a. 
Jjj *5-1 . C">d it is sufficiently so), there are two poults on which all are agreed-namelr 

the gradual deterioration of the harbour, and its bad state down to the year 1833 • and tho ‘I 8 ? 1 

TTT pres “l Harb0U a r ?“ r,,!TOr ' hy di-el* by' cutting ThSl 

Bellar Shoal, and by straightening the lower course of the river. ° 

They are also unanimous that, in spite of these improvements, the bar is still very bad • a 
majority agree m attributing this to the embanking of certain marsh lands in the upper nart ofth i? 
whereby . quantity of „d«l water has been excluded, and the velocity of the strE 

What, then, is the nature and extent of these embankments? On reference to the ■ 

plan, it will be seen that the whole area formerly overflowed by the tidal waters of the river Blvih™ 

aL e n t e 7oX ,ngtld % ab ?- t , 2000 ^ CreS ’ exclusive of tte Din st Westwood, Td DunS & 

about 1-00 acres of which are also considerably below the level of a similar tide Rv tho „ a ■ 
embankments (tinted green on the plan),, this area of 2000. acres is reduce” to | 5 0 acres* the IZ 

Now 11 ^ 1 hlS V lde; ^ a T ea l th *“- fr ° m which the tideia «d«ded •nZtotZZmZT* 

J; h ? S be , en sll0 ^ n thftt the high-water tide at Bulchamp Lock reaches the same horizontal level 
2? ^ Ut8 To f’ ov . er more than half this area - theu > the depth at high water ordmatr 
spnngs would: exceed. 2 feet; in the event of high spring tides it would be 4 feet? and in north-w2 
gales or equinoctial springs,, fully -6 feet- We have thus the means of calculating rou4ly SantS 

«riSe i^ en,b “ k “T‘ S1 T d '“»Sthis a. the 

mm spring tide— it gives us in round numbers 150.000,000 cubic feet of water. Now limit tlm 
such tides occur at each spring er 18 n year ; from which some notion may be formed of the enormni 
loss of scouring power sustained in conscience of the embankments in cues, ion! 
evheme tfdesEffihw! S' 1 m I2 °° "T“ ,° f Dm ” icb Marshes, nor any allowance m.de k 

now™ for n- *'L“. doubk ‘ tbis ™ ount ' “ d f * r -”»« ‘1>*» double is 

w.to whTeh scZrs ! river . A ‘T '"P' 7 d °“ b ? “I d ™»»tio- of the power or tad i 

eluded itcreE. inTmn h ™ VES ,“ bs ‘™M'ons, „ not simply in proportion to the quanUty ... 

of foSeUteEZ ,™ V \7 FT „ C5 ’ d ' S ,he “““> c “ lu “ io " » f li “ water, and f Jdi« 

eESX ^ ,™ la “ “““dimeuts °» the area of a river are miechie™* 

S^ng a ^SdeE ° ™ ° f * p *“- ■«* tb “ wash helps mat.ri.ll, b 

thwdecisionofffiEurfrpB’hf tbe / l a t ' lre and 5 xtent of the embankments in- the river Blyth.. Now,- by 
SSmS i '. d ; Tr J 9 ™ C,mT,a ' and aU 8t “» law, “ all land sobjeet t. tk 

ri,ets “ E ” Bknd M ” bBS - cJa - • 

have y ,to SmthSid h" 16 Judses - ", T len & lh of tims cm legitimize such encroachments f m 
fbi-S* by “ y St “ n ‘ 0f ,he Cro "“ » r b J “f A« of Pariiament : the embank-, a 

Then immediate prej udicial effects to navigation are visible in a had bar. and a sluggish, stream. 

compTnsieTr the TP™™* 8 ia or lower part of thb-riten M, 

they did so, which I cannot for a mnmV ° u ^ in the u PP® r P art of the Blyth; but even supposing 1 tilt 
deprived of the scanty ndvantm* i ent admit, why should Southwold, more than any other port, be 
Sed with th^riZ S^ 8 ? “ P ° n !“ b 7 “ d ruther Bave'them jealously 

directed by a skilful Harhnurgn ° & to them have all the improvements that artiiiciai memi, 

W partof the rivm Sd !he sd 5 !’ “ h " aid ' Had P"«, heaides the deepening oftbe 

siring to^ Id ^fr™8’i . ve.rwI S '' ° f 150 “i'l”" 8 °* “bin Lt 0 ? ..in 

moderate height as at Yarmouth and d ° Ubt tilat the bar mrght have been kept downtei 
(which is indeed received as an axWbv^lfpn ^ l™ 6 , the , co f tl F °r it must never be forgotten 
part of a river is not dup tn bar-Vw f ^ <•' engineers), that the depth of water in a port or- the lower 
and fro Comiare^ ^for ^ 1 but to the of tidal water that daily passes to 

water that it daUy receives even in its now down b y thc Blyth, with the volume, of tidal 

the stream - how much trreniLr tv, copfracted dimensions, and see how utterly insignificant is 

1 500 no vTemhankf ° ’ W ° U l d b ^en that disproportion, if the whole surface of to 

entran™ ZlTmT^y " f * d ^‘ d aad ***** 

emtoSTeUKvTe TjTT.T ‘ h "‘ 1 T e b “" & "’ i8bad w db . ‘ ba ‘ ‘ b « F»P*“ »' *' 

harbour, but that this° exnensp h? °h e i n / er ^ ave P a ’ d an y thing towards the improvement oftbe 
r, that this expense has been defrayed entirely out of the Southwold port dues; now, ^ 



necessity of d redgin^t he^harbour! CfS l ° lbe Southwold Commissioners that he had repeatedly urged 
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taT these dues ? From the papers before me, it seems that they have been chiefly paid by the mer- 
its of Halesworth, who ship their corn and malt, and import their coals, &c. (when the bar will allow 
them to do so), through this harbour ; they, therefore, have a right to claim that no obstruction shall be 
cffered to the free influx of the tide in a river in which they are so deeply interested. 

Of the present value of the reclaimed lands, or of the cost of the embankments, I have no means of 
judging; but one of the Harbour Commissioners, who proposed a few years ago to reclaim Buss Creek 
estimates the probable yearly value of that land at 31. an acre ; but if we may assume half this price’ 
(which is most likely much nearer the truth), the 1500 embanked acres would yield upwards of 2000L 
a-vear; and although I think they are most to blame who first permitted these encroachments, still it 
would seem but reasonable and just to expect those who now derive such a benefit from lands to which, 
it appears by the before mentioned decision of the judges, they have no legal title, to expend a portion 
of it for a few years in deepening the bed of the river, in order to compensate in some measure in depth 
for the extent of surface of which their predecessors have been instrumental in depriving it. But this 
is a point I leave for their Lordships’ decision. 



Appendix. 
No. 21. 



Value of lands. 



It is the province of an engineer to point out the proper remedy for the damage which has hence Improvements su ff - 
aiisen to the harbour, but the more obvious mode of proceeding would seem to be — gested. 

1st. To dredge the river to a uniform depth throughout, and widen it till its channel contains a 
reservoir for tidal waters equal to that of which it has been deprived. To cut off the sharp angles ; but 
not by any means otherwise to straighten its course, as the bends of a river are advantageous to it in 
some’ respects. This deepening of the channel, besides being of advantage to navigation, would To deepen the bed of 
greatly benefit the low lands of the country, as it would materially improve their drainage. river. 

2 nd. To carry out the piers into deep water — say 12 feet at low-water springs; to curve them To extend the piers, 
slightly to the eastward, till the outer ends approach each other to within 80 feet; and to open out to 
tie E.N.E. instead of to the S.E., as at present.* 



One evil of the actual piers is their width of entrance ; and although 115 feet seems little enough 
opening for a ship to enter and to allow the tide to fill the estuary above, yet, when we see that the back 
water, owing to its great reduction, can only keep a channel open of half that width, we must follow in 
the track pointed out by nature, and diminish accordingly. 

By carrying the piers out about 1 00 yards into deep water, the pier-heads will he in the strength of 
the coast current ; and if we curve them so as to open out in an E.N.E. direction, it will cause the 
outset of the harbour to harmonize with the ebb stream along the coast, instead of meeting it at right 
angles, as at present. 

And if in addition firm wooden groynes were run out along the coast, at short distances, to the east Groynes recom- 
and west of the piers, it would he a long time before any shingle bar would form sufficient to damage mended, 
the entrance. That the opening to the E.N.E would cause a quantity of sand and shingle, and swell, 
from time to time to be washed into the harbour in uorth- easterly gales, I admit, but this is a much 
less evil than having an impassable bar at its mouth : and Salt Creek would form an admirably 
sheltered basin for vessels to lie in, free from swell, at little expense for dredging. 

In conclusion, I fully agree with Mr. James Walker, and all engineers who have examined it, that Capable of iraprove- 
although Southwold will never he a very important harbour, and certainly not a “ harbour of refuge,” m«nt. 
it is capable of improvement, which would much increase the trade of Southwold and Halesworth, and 
the value of all the property of which this harbour ought to be the legitimate and natural outlet. 



To the Secretary of the Admiralty. 



I am, &c., 

John Washington, Captain. 



Opinion of Mr. Rendel, Civil Engineer, on Embankments of Rivers . — (Referred to in Q. 1865.) 

Suppose a river to be reduced in its surface by cutting off pools and openings, (but retaining the same 
amount of land waters,) straightening the hanks, thus increasing the velocity, scouring the river of 
banks of mud : — 

I. Will the tide run higher up the river ? It will. 

II. If it should do so, will that be from greater To both in a degree : — to the former indirectly, 

velocity of tide ? HI. Or, from the tide running and to the latter directly, 

by_a shorter course, it necessarily runs higher 

IV. Or, by being confined by the banks, it Its momentum is increased by the uniformity 
nms higher up before it can find its level ? of its banks and bed ; and hence it makes the 

time of high water earlier in every part of the 
river above, and rises proportion ably to a higher 

xr c- level. 

"■ Suppose any or all these results : will the The effect will he advantageous to the bar, by 
meet be advantageous or injurious to a bar at the the greater momentum with which the scour of 

Vr n -^ e r * ver ? the land and tidal waters is returned on their ebb. 

VI. Will the bed of the river be deepened by It will, if the soil is of the ordinary kind found 
fle P r °cess described ? in the valleys of large rivers, and it is to the in- 

creased depth and the .uniformity of current over 
the whole width of the channel by the removal of 
hanks and side and bottom eddies, that the same 
rise of tide at the harbour’s mouth causes it to -flow 
further up the country, and to rise to a higher level. 
Depth is no less important to the momentum with 
which the water ascends and descends than to the 
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No. 23. 

Report of an Admiralty Surveyor on the East Coast of England, on the Port of Sarmich. 

Woolwich, January 19 ) 

The port of Harwich, owing to its general depth of water, its extent, the shelter it affords j- 
immediate communication with the sea, is one of the most valuable on our eastern shores - ° 
although the rivers Thames and Humber afford shelter by running far up them, yet Harwich ^ 
its easy access by night or by day, in all weathers, and in all states of the tide, is the only harh' 
refuge, properly so called, on the East coast of England. 

The memorial of the Mayor and other inhabitants of the borough of Harwich states, that' n 
harbour, which in easterly gales has given shelter to 500 sail of shipping at once, great, chann-esh^' 
taken place within the last 20 years, owing to the falling down and washing away of BeaconW* 
the western side of the entrance, and the growing out of Landguard Point on the eastern sii 
whereby the harbour is already much deteriorated, and is daily becoming worse. ^ 

To the truth of this statement I can hear the fullest testimony from my own observations durirt 
last two years, and all the evidence I can obtain, goes to show that the sole and immediate caua ' 
the damage in question is, the digging up and carrying away the cement stone from the foot l 
Beacon Cliff, and Felixstow Ledge. 

From the unanimous testimony of the older inhabitants of Harwich, it appears that Beacon te 
(which is chiefly composed of Blue or London clay, with layers of Scptaria or Cement stone) is 
fallen away much more rapidly within the last 25 years than it did at any previous time - but 
feeling quite satisfied with this evidence, I have procured plans of the town and cliff for the years IT® 
1756, and 1804, and have transferred the high and low water lines for these several periods tofe 
plan of Harwich, completed last year in tier Majesty’s ship Sheanoater. From which it appears fc 
in the first half century less than 40 feet, or not a foot a year, of the cliff was washed away; inih 
second half century about 80 feet went to sea ; while during the last 37 years the sea has advancedh 
a direct line upon the land not less than 350 feet ; and the beach at the foot of the cliff has been s 
much lowered that the low water line, during this short period, lias gained 600 feet upon the shore- tb 
presenting on the western side a greater surface of water, whereby the scouring effect of the flood and 
ebb streams in keeping the channel clear is much weakened ; a barrier that tended to shoot the ebi 
tide over against Landguard Point is removed ; full 40 acres of ordnance, glebe, and manor land ti 
excellent pasturage, with tenements and other property, have been swept away, and the harbourde 
prived of an invaluable breakwater in southerly aud south-westerly gales. 

Now, the traffic in cement stone began about the year 1812, or 30 years ago, since which period, 

I am credibly informed, that upwards of a million of tons of this stone have been carried away fan 
the shores in question. This fact, combined with the evidence derived from the plans, seems conclu- 
sive as to the cause of the encroachments of the sea upon Beacon Cliff. 

But while the sea has gained upon the land on the western side of the harbour, the contrary las 
taken place on the eastern or Suffolk side, where within the last 30 years Landguard Point has grows 
out 1,500 feet, thereby blocking up the chief entrance into the harbour; so that where in the year 
1804 was a channel seven fathoms deep at low water, is now a shingle beach as many feet above high- 
water mark. 

This mischief has been accelerated by carrying away the cement stone from the foot of Felixstow 
Cliff, about two and a-half miles to the north-eastward, where it formed a rocky projecting ledge 
which served as a breakwater, for the whole of this shore, from the force of the sea in north-easterly 
gales. But since this stone has been removed (to an extent of 200,000 tons I am told), a large slice 
from Felixstow Cliff lias gone into the sea, two mortella towers and a small battery, only built in 1858, 
have been swept away, and the beach of Landguard Point has grown out,. as above stated, to tin 
extent of 500 yards, in consequence of which the two lighthouses, erected but a few years since at » 
great expense, are no longer a safe leading mark into the harbour; on the contrary, they have already 
caused serious damage to several vessels by running them ashore. 

These are great and increasing evils, and demand immediate attention, if the port of Harwich is# 
be preserved. 

It is the province of an engineer to point out the proper remedy to take, hut the more obw 
measure would seem to be to put an immediate stop to the daily practice of carrying away cement slox 
from the foot of the cliffs, and to replace by an inexpensive breakwater of rough stone run out about 
800 yards, the natural barrier which has been carried away from the foot of Beacon Cliff, whereby the 
ebb stream will be again directed against Landguard Point, so as to prevent its extension, and the ; 
shelter to the outer part of the harbour in northerly and southerly gales will be restored. 

. Of the lar ffe quantity of cement stone that has been carried away from under Beafion Cliff, 1» 
informed that 200,000 tons have been taken by the Board of Ordnance, and applied to GovernnM* 
uses. If such is the case, perhaps it might not be considered as expecting too much to call upontto 
Board to protect the cliff from further encroachments, and to replace by groynes, or other artW 
means, the natural breakwater that they have been instrumental in causing to crumble into thesex, 
and thereby most seriously damaging the harbonr. 

Mr. Walker and Mr. Rendel have recommended a pile jetty along the northern face of the tom * 
which I fully agree ; but the interests of navigation require that some care should be bestowed iip 
serving and improving the present channel into the harbour. Since the deep water entrance by tf®' 
guard Point is lost (certainly for some time to come,) the actual channels should be dredged so»» 
command a depth of 15 feet at low water, or 27 feet at high-water springs ; this would be atleuiiea 
with little expense, as the dredgers now on the spot would gladly undertake the work for a boiwlj® 
Is. a ton on all the cement stone taken away from the different shoals in the harbour, and there wo#- 
be no difficulty in pointing where and how this might be done to the greatest advantage, t 



* The Ordnance have had a cement mill at Harwich, since the year 1818, let the grealer part of the 
for 500/.a-year, and now at 300Z. a-year. 

t The Admiralty have since granted 100/. for this purpose ; besideswhich (he Corporation of the bo 
.01 Harwich have liberally expended a similar sum, with which 520 tons of soil were dredged up, 70 1 
this were o f cement stone, worth 5s. a ton. * 
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A small red harbour light would also be required to be plated about 85 Yards to the southward of 
the preseut low light, to obviate the mischief now of daily 4u, rente, iu toulquente of the tw” fh , 
i„ one being no longer a safe leading mark to clear Landgu.rd Point. The harbour buovs might 
also be much more advantageously placed than at present,* and two or three small beacons would be 
required ; but the greatest improvement to the navigation of this part of the coast would be a small 
flouting light near the entrance of the harbour, and a fixed light at the tower of Walton-on-the-Nave 

The above recommendations are suggested not only by the Innreasing trade of the ports of Ipswich' 
and Manningtree, of which Harwich is the outlet, and by the extent of the Government property in 
the town, bat more especially by the present value of this harbour ns affording shelter to Jbe ras 
body of shipping that daily pass along the east coast of England in winter as well as summer and 
the facility with which assistance is rendered from this port to vessels wrecked on the Shipwash to the 
north-east and the West Kooks, and Gunfleet Sand to the south-east, perhaps the most dangerous 
sands in these seas. It is well to bear in mind ivhat this port was during the last war. and what it 
mast again become for nuother North Sea fleet. It was from Harwich that the Hollesley Bay fleet 
was always watered by transports; it was here that all vessels, from a frigate downwards in case of 
need came lor a partial refit at the naval yard still in existence ; here not less than 60 ships of war 
have been built, 15 of which were two-deckers, while the tonnage of the vessels employed in the 
North Sea Fishery belonging to Harwich, a few years since, was estimated at 3000 tons emnlovini- 
500 hardy seamen. * 1 3 ° 

These considerations alone would more than justify any small outlay to preserve this port from 
further damage, but in addition it should be remembered that this may shortly become the packet 
station for all our mail communications with northern and central Europe, that as soon as the railroad 
already open to Colchester, is completed to Harwich, letters dispatched from the General Post-office 
might be delivered in three hours direct ou board the Mail Steam Packet lying waiting alongside the 
pier —that passengers could walk on board, and in less than a quarter of an hour be clear ont at sea 
m all weathers and at all times of tide, and 60 miles ahead, even in fine weather, of those mailed at the 
same time in London, which would probably make the difference of a whole tide in arriving offOstend 
or the Brielle, or other bar harbours, while in north-easterly gales and fogs steamers would often 
make their passage before those starting from London could get clear of the shoals and currents of the 
deep gulf which forms the estuary of the Thames : in proof of which 28 steamers, carrying mails in 
spite of strict orders to the contrary, have been compelled to put into this port for fuel, or lowland their 
mails, after contending for upwards of 24 hours against strong head-winds, which prevented their 
making their voyage. 

Under these points of view, then, but chiefly as the Packet Station for all northern and central 
Europe, (thereby avoiding the less expeditious and less secure transit through France,) the preservation 
of this port appears to be of national importance. 

rr .i c< „ , . , John Washington, 

lo the secretary of the Admiralty. Captain of Her Majesty's Ship “ Shearwater ” 
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Report of an Admiralty Surveyor on the East Coast of England on the Port of Whitby; with 
some Notes on Scarborough, Filey Bay, and Bridlington. 

„ H. M. S. Blazer, Whitby Road, 

aiR) _ October 12, 1844. 

In compliance with your general instructions, to lose no opportunity of examining and report- 
mg upon every port which in the course of our survey we may chance to visit, I beg to acquaint you 
mat, having learnt at Scarborough that Mr. James Walker, C.E., was to be at Whitby this morning 
we weighed from that Bay at daylight and ran down here, where we are at anchor in the Road, in 9 
^ ate f’ s ” od holding ground, about half a mile from the pier end. The outer point of the 
Whitby Scar bearing S.E., the northern extreme of land N.N.W., and thus it affords good shelter to 
the coasting trade in all southerly and westerly gales. 

On landing, I met Mr. Walker; his assistant, Mr. Comrie, who had been engaged for some time 
m making a plan of the harbour and the entrance; Lieutenant Brittain, R.N., of the Coast Guard, 
who has been here 10 years, and appears a seamanlike, intelligent officer, and well acquainted with 
l.e port; Mr. F. Pickernell, the resident engineer; and Mr. Clarke, the harbour-master: and 
walked with them round the piers, and examined the harbour. 

E 1 1 j l . ran ° e . r s ^ rst impression, on setting his foot on the west pier, must be that of admiration at its 
o imensions, both in width and length, and its beautiful structure of the well-known Whitby 
one. The picturesque valley of the Esk, — the defined outline of the pier and lighthouse, — and the 
inns of the far-famed Abbey on the cliff above, — form a striking scene. 

n turning to the harbour, a sailor is struck by the contrast: with the exception of the small 
°r l harbour is dry at low water, and its entrance and sides encumbered by sands ; 

en he light boat in which I landed was obliged to push outside the piers to remain afloat, and the 
ba jdnes 4 feet at low-water springs. 

20 f a y' n = the advantage of a tide ranging 15-J feet on average springs, 17 feet on good springs, and 
fa fh ? n ® ( l u ‘ noc ^ u ^ springs, ° r in a N.W. gale, there does not, at first sight, seem sufficient reason 
r e ha “ s ^ ate °[ the Bar and this accumulation of sand; but a little inquiry as to the state of the 

°‘ r * ver > anc * an attentive consideration of the relative length and position of the piers, 

Th 1 W,c ^ <>f entrance, will, I think, account for much of the evil, 
but 1° atler> however, are rather engineering questions, into which I do not feel qualified to enter; 
th m f a l Slate ^ lat ' s the opinion of the officer of the coast guard, who has resided 10 years on 

S ^ 0t) . 3 watc hed vessels entering in all weathers, and seen many wrecked on the Scar behind 

the east pier — 



ve«Pi wu 6 a l terat ‘ ons have since been made by the Trinity Board, with the invaluable addition of a light 
el placed near the entrance of the harbour. 

2 A 
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1st. That the width of entrance (300 feet) is one-third too great. 

2nd. That the east pier-should be carried out to cover the Scar to the- same length as the pre- 
sent west pier. 

'3rd. That the piers, instead of running out in a N.N.E direction, as at present, should have 
been carried out in a north or N. b W. direction, fair with the lower rench of the river. 
This, too, would have given greater shelter in N.E. gales — the worst on this coast — and 
have prevented much of the swell that tumbles into the harbour. 

'Lastly. That the billet head of the west pier should have been a fiddle head (to use a sailor’s 
phrase) or turned the other way. 

As far as a short visit will enable me to judge, ! confess that I agree with these remarks : — l$t. If it 
were quite certain that ample room would be left for the entrance of the tidal water, so as completely 
to fill the channel above, I would, under the peculiar circumstances of the case venture to recom- 
mend the narrowing the entrance even to 180 feet. 

2nd. This narrowing would, I think, be best effected by extending the east pier in a north, or per- 
haps in a N. £ E. direction, to the same length as the west pier; and, with every deference to 
engineers, I should be disposed, in so doing, to curve it very slightly, convexing to seaward ; for, as 
I stood on the pier at low water and watched the puny efforts of the river stream struggling to make 
its way out, I observed that it naturally curved, as all rivers do, and formed the deepest channel in 
the bigiit: this curve would also have the advantage of directing the outset of the ebb to harmonize 
better (at least for four hours) with the ebb stream along the coast, which here sets to the north-west, 
instead of meeting it nearly at right angles, as at present. 

3rd. The Bar, or rather its nucleus, is formed by a part of the Scar composed of alum shale 
rock, and in low spring tides the water falls out 2 feet below its surface ; so that, however the freshes 
may scour away the sand, this Scar remains as a weir across the harbour, ready to catch and retain 
every particle of sand thrown in by the waves. Besides the additional evil of risking a ship’s break- 
ing her back upon it in the event of striking, if running in in case of great need before a heavy sea. 
This should be immediately remedied. The alum shale is not a hard rock, and blasting under water 
has lately become so common a process, that there is no excuse for its being allowed to remain — 
especially us T understand five vessels have been wrecked on it during the last few years. 

The short time I had at command would not allow me to walk along the upper part of the banks of 
the river ; but in reply to my inquiries, I learnt that there are several obstructions to the free flow of 
the tide, which are incompatible with a good state of the harbour. Such as a ford across the river; 
a new narrow straight channel in part substituted for the former wider and circuitous one, (said, I 
think, to have been made by a railway company); and an addition to a quay lately erected projecting 
into the river some distance below high-water mark ; but the great evil is, a dam or weir of a mill 
(the name of which I forget) across the river, which completely stops the flow of the tide upwards in 
its natural channel. 

Besides these grievances, it was pointed out to me that the back of the west pier is the usual place 
of deposit for the rubbish of the town, which at the next high tide is washed down and carried into 
the harbour on the flood ; while, throwing ballast over in the harbour is considered so venial an 
offence, that three men brought before the magistrate for doing so only the Saturday preceding my 
visit, were not fined, but only reprimanded. 

Need we wonder at the encumbered state of the harbour and the dry bar. 

Yet Whitby is a port of much consequence. Here are 14 building slips and 7 repairing docks, 
employing 300 shipwrights ; 50,000 tons of shipping belong to the port ; 2000 arrivals and sailings 
take place annually.; its seafaring population consists of 2500 ; its coast fisheries employ 244 boats, 
and 750 men; quarries of alum rock, whinstone, and freestone, are in the immediate neighbourhood, 
and the Egton, Aislaby, and Cragwell stone is in request all along the coast for building. 

The revenue ol the port, too, is 3600L a-year, partly derived either from a passing toll on ship- 
ping, or a tax on coal, specially imposed “ for the improvement of the harbour.” 

Here are 65 Commissioners of the port, noblemen and gentlemen of the first station in the 
county, including among them the representative of the town, himself a sailor and shipowner, and 
one of the most intelligent and experienced members of the Trinity Corporation. lean only ima- 
gine, therefore, that the real state of the case is not laid before them. Knowing, as I do full well, the 
vital importance of a good harbour on this part of the coast, too notorious for-its shipwrecks, I would 
venture to entreat them to see and examine themselves into the real state of the harbour, to take the 
opinion of one of our most eminent engineers, and to spare no expense till every obstacle is removed 
that impedes the free flow of the tide, and by dredging and other means to encourage it to flow up 
ihe river Esk as far as they can, so as to command all the natural backwater possible. Something 
was said, if I remember right, by the engineer, about damming up water to sluice out over the bar, 
but having seen in nearly every case in -which it has been tried the utter inefficiency of such artificial 
backwater, I would trust to the free use of the dredge to form a reservoir in the natural bed of the 

river, which plan has the advantage of securing the unceasing scour of the tide twice a day, or 704 

times a year ; and this scour joined to-the winter freshes, and the removal of the Scar, would, I doubt 
not, effectually exonerate Whitby from the reproach of being a ‘ bar-harbour.’ 

During the two months we have employed on this coast, on the surveys of Scarborough and Filey 
Bays, which have been completed by Mr. E. K. Calver, master and assistant-surveyor of this ship, 
we have repeatedly run down here, and each time I have been more impressed with the great want 
of a large buoy or beacon at the extreme end of Whitby Scar,* which is a very dangerous ledge of 
rocks, covered, except at very low tides, extending more than half a mile off shore with deep water 
close to ; the same want, although perhaps not to so great a degree, is experienced at the end of 
Filey Brig and Flamborough Head Ledge. I have lying by me a list of 14 vessels wrecked on the 
Brig, many of which doubtless might have been warned off by a buoy or beacon at its end. On 
.Flamborough Ledge, you may yourself remember we saw two light colliers at once; and it was here 
that the Driver, war-steamer, ran ashore and was much damaged. 

•Scarborough Harbour might be much improved by the west pier being carried more to the west- 
ward, and placed so as to shoot the sand and eddy tide off, past the eastern pier-head, instead of lead- 
ing it into the harbour as at present. The harbour trustees are crippled in their exertions from the 

* Placed in June, 1 845.-— [Ed.] 
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want of funds, the corporation claiming a part of the dues, they have, however, recently evinced much Appendix. 
public spirit in clearing out their eastern harbour, and in erecting a self registering tide gauge at the — — 

pier end. Its record is to be accompanied by a barometric register, and a journal of the winds and No. 24 ‘ 

weather, to be kept in the lighthouse by the intelligent harbour-master; this is the first instance on 
this part of the coast, of proper attention to the phenomena of the tides, on which most of our harbours 
are dependent for their very existence, and we trust that the good example may be shortly followed 
at other ports in the neighbourhood, and especially at Whitby and Bridlington Quay. 

Filey Bay offers fair shelter for a few vessels in north easterly gales, if they can anchor well up 
under the lee of the Brig which is a remarkable natural breakwater running off half amilein a south- 
eastern direction from the shore. The rocks are of calcareous grit, stratified and abounding in fossils; 
the strata dip about 12 to the south ; a more inviting foundation for a breakwater can hardly be 
imagined, but unless it were continued round so as to form shelter from east and south-east, it would 
be of little use. Stone is abundant, and to be had for the carriage, and when Government shall be 
at liberty to attend to the wants of sailors on this part of the coast, which sooner or later must be done, 

Filey Bay will deserve attentive consideration. 

The Spital, as it is called, a small ledge which projects from the Brig in a south direction, appears 
to have been the foundation of an artificial pier ; it is formed of rubble stones of about 2 cwt. each, 
and may have been intended for the shelter of fishing, boats, but never finished, there is no record or 
tradition of its construction. 

Bridlington Bay is the only good shelter in north-easterly gales on this coast, and in a continuance 
of such winds, 200 vessels may be seen lying here under the shelter of the Smithick Sand, 
which helps materially to break the sea, and would form an admirable foundation for a breakwater, 
and so make this bay a harbour of refuge. It was from strong evidence of the value of this bay, and 
of the utility that would result from an enlarged -inner harbour, with convenient access for getting off 
provisions and water for wind-bound ships, that • Parliament granted in 1837, a passing toll to be 
levied for the enlargement and improvement of the harbour by building a new south pier; under this 
Acta sum of upwards of 18,000/. has been raised, which appears to have been expended in a north 
pier, which is a fine piece of masonry, but is little or no -shelter to the harbour from southerly gales — 
in September 1843, I found the plan for the south pier had only just been decided on ; during the 
last month I have seen the works in progress, and it is said that they are to be completed in Sept., 

1846; the pier is to be 330 yards long by 17 yards wide, the facing to be of Whitby stone, to be 
filled in with square masses of hard chalk; and the entrance of the harbour to be deepened to 18J- 
feet below the high water of ordinary spring tides. 

I trust that special care will be taken to see that the contract is strictly fulfilled ; yet blocks of 
chalk are doubtful materials to be employed as a core to a pier exposed to the heavy sea', which at 
times breaks in here in a southerly gale, and we know that at Ramsgate Pier, under the lighthouse 
it washed out, and was obliged to be replaced by stone. Care will be requisite too, to see that the 
foundations are laid deep enough, as the sand is very light, and it may so happen that the very erec- 
tion may cause a scour along its outer end that would undermine it in a short time. 

The landing place at the north pier is so far up the harbour, that boats cannot get near it at low 
water; and with any sea the harbour is unapproachable at that time, except by the Yorkshire cobbles, 
which are well adapted for taking the beach. I found no tide scale here, and no register of the tides kept ; 
the harbour lights seemed to be but a poor affair; the harbour itself encumbered with sand, and I 
must add that there appeared many symptoms of the want of an efficient harbour-inaster. 

As both Bridlington and Whitby levy public tolls on shipping, or on coals, it would seem but right that 
Government or Parliament should have some control over the manner in which such funds are expended. 

We sail this afternoon for Shields to replenish our coals. 

I am, &c., 

John Washington, Captain. 

To Capt. Beaufort , J2.N., F.R.S. 

Corr. Inst. France. Hydrographer. 

No. 25. No. 20 . 

Report of Mr. James Wallier, C. E., on Whitby Harbour. 

My Lord and Gentlemen, Great George~strcet, 4 th January , 1845. 

The substance of the resolution of your meeting of the 3rd April, communicated to me by the Instructions. 
Marquis of Normanby, is, 

That I survey the piers and harbour of Whitby, and report my opinion on the best way of extending 
and improving their capabilities and approaches. 

Having in July last despatched my assistant, Mr. Drane, to measure and plan the entrance and the Surveys, 
harbour, and to make observations on the river and tides, I visited Whitby in August, and made such 
survey as the time and state of the tides permitted. I also took the opinion of pilots aud others, and 
afterwards attended a meeting at which Mr. Fishburn presided. 

Circumstances obliging Mr. Drane to leave Whitby, I sent down Mr. Comrie, a surveyor of great 
experience, early in October, to complete the necessary surveys, plans, and sections; and during; the 
ame month I again visited Whitby, continued my survey, and took additional evidence respecting the 
harbour and river. After my survey a meeting of the trustees was held, at which the Marquis of Nor- 
inanby presided, when I was interrogated on various points, and gave my opinion generally, so far as I 
then had the means of forming one. 

I consider that I was thus in possession of the means for judging of the defects of the harbour, and 
reporting the remedies that appear to me best suited for lessening or removing them ; and I proceeded 
to give these subjects my best consideration. 

Haying completed the draft of my plan and report, I went to Whitby again in December, when I 
explained my ideas generally to Mr. Pickemell, your engineer, and Mr. Clark, your harbour-master, 
and having discussed the various practical matters with them, I believe I may say that there is little or 
rather no difference of opinion between us in any matter of importance. 
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Previous to reporting my opinion, it will be proper to give a general description of the present 
state of the harbour and its entrance ; for although these must be familiar to most of you, my report 
may have to be submitted to others, who have little or no personal acquaintance with Whitby. 

Whitby is situated in latitude 54° 30' north, and longitude 30' west, 26 statute miles south-east of 
the river Tees, and 17 miles north of Scarborough, the two nearest harbours. The River Esk, of which 
Whitby Harbour may be considered the “ mouth,” is a very small stream in times of drought, but 
forming the drain of a hilly country which extends 16 miles into the interior, it sends down considerable 
floods during the rainy season. The tide which flows up the channel of the Esk to the tail of Ruswarp 
Mill, a length of two miles and a-half, and fills the small bay or estuary opposite to the town; con- 
tributes in its return to assist the land floods in carrying out the sand, and in forming the entrance and 
the harbour. Of the two forces the land water is, as will be seen afterwards, by far the more important. 
The scour of the tidal water, taken separately, is of little or no account ; its only value in this respect 
is as an auxiliary to the land floods. 

To these operations of nature, the formation of the town and of the harbour of Whitby is no doubt 
owing ; but they have been materially aided by the artificial works done at various times, particularly 
by the erection of the piers, which have guided and confined the land and tidal water out to low water 
at sea, and (to an extent) protected the shipping within them. 

The bearing of the entrance of the harbour from the turning or swing bridge which divides the outer 
from the inner harbour (a length of half a mile) is north-north-east, one-third east by compass, or 
nearly true north. In this length there is a considerable curvature to the westward, and several pro- 
ections, as shown upon the plan, which tend to break and reduce the range of seas in the harbour. 

At the harbour’s mouth the rise of tide is as follows: upon zero* of the gauge affixed to the quay 
below the bridge (which is one foot above the level of low water of spring tide) — 

ft. in 

Average of neap tides upon the gauge 

Or from low water .... 

Average of spring tides upon the gauge 

Or from low water ...... 17 0 

Making therefore the depth of water upon the gauge at the average of 
spring and neap tides ........ 13 6 

Equinoctial spring tides ebb two feet under the average level of spring 
tides, and rise two feet higher, making a total flow or lift of . 21 0 

On the days of full and change of the moon it is high water at half-past three o’clock. The best 
tide is the second day after, say at five o’clock. The tide is, as in most other places, influenced by the 
winds ; north-west causing the best flow, and south-east the worst. 

Outside the harbour is a flat bed of alum rock, called “ Whitby Rock,” and the Scar, extending 
upwards of half a nautic mile from the pier head. The current of tide is what is commonly known 
as “ tide and half tide,” that is, it runs to the south for two hours and a-half after it is high water at the 
harbour’s mouth, and to the north for two hours and a-half after low water at the harbour’s mouth, the 
greatest velocity being two miles and a-half per hour. Inside, or near the harbour’s mouth, the first of 
the flood tide is directly into the harbour, the Scar being so high as to prevent a current along the coast; 
hut when these are covered it runs also to the eastward, towards Saltwick Nub, and continues in that 
direction until about an hour after high water, the greatest velocity being about half flood. 

The “ Scar” and “Whitby Rock ” before referred to covers the whole area to the eastward of a line 
drawn true north, from the middle of the entrance ; close to the piers the rock shows a little above low 
water, and the outer end of the east pier is founded on it. Immediately outside the entrance it falls in- 
100 yards to 6 feet under low water, and in the next half mile does not deepen to more than 10 feet 
under low water. A portion also of the rock near its outer end, which lies north-cast of the harbour, 
at half a mile distance, is dry at low water of low spring tides. Between the rocks and the shore is a 
space, over which the depth is from one to two feet greater than over the average of the rock outside 
it, and the surface is more regular. _ In fine weather this forms a passage for small vessels, called the 
Sledway. On the west and north sides of the rock there is a sudden drop along its edge to nearly 
twice the depth upon it, which depth still increases to the westward, where the bottom is clay, forming 
the roadstead with nine fathom water, at less than a quarter of a mile from the west edge of the Scar. 

It is evident that these rocks must render the harbour unapproachable for vessels of burthen from 
any point east of north-north-east, except at the high water of spring tides; hut this disadvantage is, to 
c °u nte ibalanced by their breaking the heavy seas, with winds to the eastward of north-east, so 
that the harbour is partially protected except from winds between north-west by north and north-east, 
seven points only, to which it is quite open. 

As the direction of the west pier is north-east, as much advantage has been taken of the rocks to 
protect the entrance ns could be taken, consistently with the facility of ships entering. The north-north- 
east gales just clear them, and at the same time have a fair run between the piers : hence the greatest 
range into the harbour may be expected, and I believe is with north-north-east gales. With all winds 
to the eastward of north-east, although there may then be greater surf, there will he less swell and range. 
Again, whenever the wind gets to the westward of north-west by north, the seas (as may be inferred 
inspecting the plan) get into a direction more along the land or across the entrance, and therefore 
tend less to cause swell or run in the harbour; but north-west winds are attended with another and 
ore permanent evil, viz., agitating the sand upon the shore to the westward, and bringing it round the 

west pier into the harbour’s mouth, there forming the bar. 

These are therefore the two principal defects of Whitby Harbour ; viz., the great range of sea into it 
^een north-west by north and north-east, and the collection of sand producing a bar 
between the pier heads with westerly winds. * 

of ““ 1 ™ “ boul t0 d ' scrile " d “» w 8 " the be,t to 

effwi'Jwl betwee ? tbe >™ is 280 feet at the bottom, and 300 feet at the top of the walls. The 
rtfZf a - W ‘ d h 18 “ ad . mit , the seas into the harbour and to add to the swell, 
in flip re 1 s P® c * : its length and breadth, and as an engineering work, is one of the finest 

father of vnnr nrp=p ff ^ astac hhtion to its length was about 40 years since, by Mr. Pickemell, grand- 
y P nt engineer. Its direction is, as has been stated, north-east, finishing with a bold 

Zero upon the gauge is 22 feet under the ground-floor of the public Subscription Baths. 
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ill* l** 1 or fannel-moatl, the efface of which shape is increased hy the head of the east pier being 
1*4 “ tas b ““ descnb f, tl '. T hls &r r “> tends farther to admit the cell, which, after getting r3 
the bead, !»» »P *= “'°° tb >” a ' de °f ,«» north per with great power, breaks ovlr the Scotch 

Head with violence, and ranges round the end of ,t, up the harbour, and e,en through the So 
(although the four openings under it are altogether only 111 feet), to such an extent as to e.S 
considerable swell in the inner harbour. LU cause 
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The direction of the cast per is north north-wat, forming an angle 61° 3(V with the west pier whirl, 
■ rejects about 100 yards beyond he east pier. Prom thi» inequality in the length of the two piers a is., 
another evil, ra, ■ difficulty to all, ps entering the harbour, through the eddy, between the /ermine ion 



of the west awl that of the east pier, this space being out of the way of the fair run of flood tide A 
if, caught in this eddy with a scant wind ,s apt to lose both her “ way and her “ steerage ” before 
* get. within the east per so that the action of the tide pressing her starboard quarter to the 
eastward, while the eddy is turning the larboard bow in the opposite direction, her W is brought 
paid to the westward; she then drifts bodily to the eastward, and is in danger of either striking the 
east pier or of going upon the rocks behind it. 6 

Doing my two first visits to Whitby, the weather was fine, end the bar, owing to the long drought IW 
wsbtd. Taking eero upon the tide-gauge, as being the low water, the aand wis from three to four 
[aubove this level for the western half ot the width between the piers ; the remainder was nearly drv 
,1 low water. The spit of sand extended out 100 yards in an easterly direction before it reached low 
water. 

In October, the fresh-water course near the pier heads was more tortuous. From the “Scotch 
Head" it shot off to the eastward, until nearing the east pier, when it crossed hack to the west pier 
and then turned again to the eastward, leaving a shorter spit against the west pier. In the level 
of the sand, or facility for ships entering, there was but little difference. I name these particulars to 
ihow the present uncertainty of the channel and its small depth, when it has been long without a land- 
fresh to scour it. It is evident that there was, at the above time, only 12 feet at sprin-r and 8 feet at 
neap tides, excepting m the narrow and shifting fresh-water channel. A good river-fiooc? would it was 
stated, increase the velocity of the outgoing current near the entrance, from half a mile (its then’ speed-) 
to upwards of three miles per hour, and would clear the sand down to the rock, giving 3 to 4 feet 
additional depth, or from 15 to 16 feet at spring tides, and from 12 to 13 feet at neap tides, which was 
ikease when 1 saw .t in December. This was partly owing to a late fresh in the river, but still more to 
ik seas during six weeks of east winds, driving the sand up towards and round the “ Scotch Head ” 
where it was heaped up to a considerable height. 

A ship drawing about 15 feet 6 inches got into the harbour about four years since, but this is a rare 
case; and it will be seen by the above figures that all circumstances had then conspired to place the 
entrance in the best condition. v 1 

Notwithstanding these disadvantages, Whitby has occasionally been most nsefnl os a Harbour of Advantage. .. » 

h- ln "f " ortl '' west S* I ' s - I was informed of one case in which 75 ships, and of Harbour of Retoge. 
itotberin which 60 ships had entered it for refuge m one tide. A considerable part of these would it S 

waitpposed, have gone ashore had they not got into the harbour. Mr. Anrou Chapman, the present 
ajrntntative of Whitby in Parliament, is a native of the town, and formerly commanded ships upon 
fcoast Thus, and from haying since frequently surveyed the const as an Elder Brother of the Corpo- 
;; o! ukmity House, he is well acquainted with the port. He states, in his evidence before the 
itTiietk Committee, the public importance of the harbour ; in proof of which he names that he has 
"tpiiMeers 10 ° "* E ° °” e title > "“' ,1 tlmt hc “' v ™ »”e occasion 70 to 80 sail driven in 

Jfj'f casea d °, not alter tl'c facts as to tire depth, but they prove the truth of the saying that “ Any 
rl a V?™. ; , and “toy almw the importance, upon public grounds, of improving and preserving a 
ur wnich is, from its position, a port of refuge for life and property, though by no means a perfect 



ibourTnd its ent^ S ° nie ° f ^ interior matters to which m J attention was directed, as affecting Defects, 
ir 

snow; and, if the weir were removed, the channel above it would gradually deepen, and the 



As a good spring tide r 



The dam or weir that crosses the river at Ruswarp Mill is a complete stop to the flow of the tide, as Ruswaro Weir 
very extreme enses that it rP n '4' o ° «••'» ♦«« a.. — 4 — : — a.-j. r - . r • 

sir, the tide must have flowi 
now; and, if the weir were 
each 'd - ‘ a *l before- the other hi 

e ’_ "i 1 ? . wb en land-freshes are coming down the tide is prevented from going up.^ Such an 



his only in very extreme enses that it reaches the top of the „ &vuli T , u . kmc , 10C 

,1™. , e weir > the tide must have flowed some distance higher up the Esk, before the mill 
'an It does now; and. if the. weir were remove,! live „„,el,.„ll,. ,l„ 



four feet 
builr. 



hlde^d^ 6 }!* 6 ' > tbe otber band > tbe river a * 30ve the mill is narrow, with rising ground on 



Colonel a t l0 “S h P ro P ose<1 by the owner of the soil and the lord of the manor (which 

hivh-water !, P ro P ri ? to y of the mill, is), would be objected to now, every encroachment within 
k t og th t““t is injurious to the harbour, being unlawful unless made by Act of Parliament : 

Colonel Phn? 1 ' 1 , the weir have stO0(1 as they are for 92 years, and are valuable, the removal, without 
oTher 7 8 consent > is 1 Presume out of the question. 

^'ftWa'caTnrbT’lhlv 1011 ** “ re m0re ' ecent - Some of them can - 1 trust > be removed; Encroachments. 

BvtheWh " k D6 ’ thei ^ lnc y ease ma y be prevented. 

ci tcularcour9PnfI nd - PlCl<e i ring Ra ‘ lwa y Act > a new straight channel was substituted for the old 
This was OTnn _ 1 f ” ver > about a mile above the town, to enable a straight line of railway to be made. 
athj s ], watpr r ’ ° r ,i e railwa y * s a valuable addition to the town ; but the new course being narrower 
channel by TneH* f as Sorter than the old, the tidal receptacle has been excluded from the old 
while its tend ^ ° • am ' ^bis exclusion does not appear to me at all necessary for the railway, 

>«».i .t .heS t ' ,c “ “ some stronger objection to the 

admitted to pU^i j ° * have discovered, I think it ought to be removed now, and the water again 
would Hass In 1 “ ow w ' t b fbe tide, by which 20,000 to 30,000 additional cubic yards of water 

Al»« hif “ 4 -, Ut f the h,rb »" r “ “tol> spring tide. 

^Railway Art. mi 6 - ■ ° W ® ,uswar P there is a ford across the river, made, as I was informed, undel- 
etion to its 0 „,-’ as 11 ls broken through by the current, so as to be useless, I hope there is no ob- 
A iitfl h - k re remova b 

whatever tends 6 ! r ‘ ver a natural obstruction, by which the water is kept up. As this, and 
‘ 6t ''s preservati° ^ reve , nt tbe ^ ree ^ ow an ^ elj b of the tide, is injurious to the harbour, a jealous care 
Another and ° n W0U be . s buwn by attention to what may, taken separately, appear almost trifling, 
used as the Jj reate ^ e . v ^ 1S > f bat the sides of the river and of the harbour within high-water mark Ballast. 

P ace of deposit for the ballast of ships and the rubbish of the town. Only the week 
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before my October survey some offenders in this respect had been charged before the magistrates with 
throwing chalk, rubbish, and gravel upon the east shore of the river, opposite the “ Batts,” a mile 
above the town. The quantity upon the bank appeared to be considerable when I saw it, although a 
portion of it had been washed down into the stream, and was still visible. The case was proved^ bu - 
the party let off on paying the costs of the information. Some years since, to throw the ballast within 
the high-water line was said to be the usual mode of disposing ot it. At the present time a wharf is 
being formed for the Railway Company, between the present quay and Barker’s quay, where there was 
formerly a considerable depth of water ; I did not ascertain that permission had been granted for this. 
Now, although the formation of wharfs is useful for trade, yet I think that such an encroachment ought 
not to be made without a regular application, and that the permission, if granted, ought to be coupled 
with an obligation on the party to fill up behind his wharf with material taken from the river between 
high and low water mark, by which a double good would be effected, through the formation of 
wharfage and the deepening of the harbour, instead of using the ballast of ships for the purpose of 
backing. As the railway wharf required a channel up to it, this has been made, not at, I believe, the 
expense of the Company, hut of the Commissioners, the material that was excavated being carried out 
to sea, in place of being applied to back the wharf. 

It must be apparent that these gradual encroachments, although small in each month or year, must, 
in the course of time, not only reduce the depth of the harbour, but also to lessen the contents] of the 
basin. And it is to he particularly observed that the scouring effect upon the channel, which depends 
mainly upon the velocity of the current, i3 lessened in a more rapid proportion than the quantity is. As 
there were no correct measurements by which to compare the present with former depths, I directed 
Mr. Drane and Mr. Comrie to take a number of cross sections of the river, from the entrance of the 
harbour up to the mill, to assist me in computing the area and quantity of backwater. A copy of these 
sections accompanies this Report. They are numbered from 1 to 36, and their place marked by dotted ’ 
lines and corresponding numbers on the Plan A. These, with the correct plan I recommended, and 
which Mr. Pickernell has undertaken to make from a new survey, cannot fail to be very useful, if 
applied, to enable you to preserve and improve the harbour; and as the trade and. value of property in 
Whitby depends so much upon the state of the harbour, no one having an interest in the town can be 
indifferent to the question. After the plan is finished, the limits of the harbour should be periodically 
surveyed, compared with the plan and sections, and the differences regularly reported on by your 
engineer. 

As a means of preventing the evil I have just referred to, some ready and well-defined way should he 
taken of disposing of the ballast, which there is not at present. It might he landed and drawn up by 
engine power, as in the Tyne, or carted and shot over the east cliff, or put into boats with false bottoms, 
carried out to sea, and dropped to the eastward of the harbour. 

The question is, which is the cheapest? The result of a calculation made by me, from premises 
furnished by Mr. Pickernell, was, that the disposal of ballast in the present injurious way costs more 
than if it were boated out to sea; if so, the compulsion to take it out would be no hardship upon any 
one. I strongly recommend that Mr. Pickernell be requested to well consider the subject, and report 
his opinion ; this done, and the means recommended, any attempt to commit a nuisance in the harbour 
should be so noticed as to make it an example and warning to others. It is quite evident that if die 
harbour, even in its present state, is to he preserved, the ballast thrown into it must he taken out again, 
and thus there are two expenses, one of which would he rendered unnecessary if the proper course were 
adopted at first. 

Auother regular and almost authorized (at least not objected to) mode of disposing of the town 
rubbish is into the sea, on the west side of the battery, behind the west pier, whence it is washed down 
by the seas in north-west winds, and brought to and round the end of the pier into the harbour with the 
flood tide. The marks of this were visible upon the shore when I was at Whitby : it ought to be pre- 
vented ; and when Mr. Pickernell shall have determined the place for it on the east side of the harbour, 
the west side maybe effectually closed ; but to attempt this without offering a substitute would he 
almost in vain. 

I come now to state what appear to me the most certain means of improving the harbour, and to be 
essential for that important object. 

They consist chiefly of — 

1st. An improvement in the piers, to facilitate the entrance of ships into the harbour, and. to lessen 
the swell or run within it. 

2nd. Forming the inner harbour into an occasional back-water, for the removal of the bar. 

First, as to the piers : — 

Having stated that I consider the unequal length of the piers to be the principal cause of the danger 
and difficulty of entering the harbour, and the great width, with the formation of the end of the west 
pier, to be the causes of the heavy seas that enter it, the remedies that naturally present themselves are 
to extend the east pier as far out as the west pier, iu reference to the line of coast and set of tide, and to 
give this additional length such a direction as at the same time to narrow the entrance; also to give the 

end of the west pier a shape which shall be less invitiug for the seas to enter the harbour than the 

present funnel shape. 

I beg now to refer you to plau B, which shows (from Mr. Connie’s survey), on a larger scale, the 
part of the river from the entrance of the harbour up to and including the bridge. 

It will be seen that I have proposed an addition to the east pier, in a direction north-north-east 
quarter north, for a length of 220 feet, when there is a return of 15 feet to the westward, and theUBC 
is then bent a few degrees to the east of north-north-east for a length of 20 yards, this forming one si 
of the throat of the entrance ; it is then rounded off with a radius of 30 feet to a sea face or front, 
square with its side, and by an addition to the present circular end of the west pier, the west, or opF 
site site of this “ throat,” is formed so as to correspond with, and be parallel to, the east side, 
a width of entrance of 150 feet at bottom, and 170 feet at top, (the average width being 160 feet,) 
the west pier being rounded off to the same radius as the east. This general confirmation will he be 
understood from the plan. ^ 

I have been particular in stating the bearings and dimensions, that a correct opinion of my E 0 ^ e 
may he formed by your harbour-master, and other practical men. My opinion is, that while , 
entrance will he sufficiently wide, the harbour will be rendered comparatively quiet, and the facial 
entrance much increased ; that there will be less disposition to eddy, and as its consequence, less P ^ 
sitionof sand ; and that what sand does collect will have a better chance of being carried out ce 
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If, however, the entrance were as perfect mart and science (without limit to expense) could make it * , , 

the dependence upon land floods fop slewing away the accumulation of sand will alwava ~k i Vi Ba '*-""' ter - 
only a bar harbour, but an uncertain but harbour, good after rains, bad after continued dr, weather 
Fur * harbour of importance for trade, and occasionally for refuge, this certainly is a bad character 
Having given this subject my attentive consideration, I think the most effeitual remedy is, to place 
io the contracted part of the harbour close below the bridge, a pair of wide gates in line with the bridle 
, pining fertile passage of ships and sluice gates on each side, so that by shutting all the gates at high 
„te,, when the bar is had, and thus penning up the water in the inner harbour until ne£ly the time 
,fl„- water, the sluices may then be opened, and the cements discharged tl, rough the outer harbour 
the bar. As m ordinary spring tides a head of 14 feet oyer an area of 40 acres would be 

E u, to Sum a back-water the power to clear the outer harbour and entraocewonld be so great as, 
effectua ly to remove all sand from between the piers down to the rock, and even &» the 
preent level of the rock, should it be thought desirable to excavate it. The position of the gates and 
d„« hererefened to, ts shown upon plan B to which I request your attention. If the quantity were 
be produced bv the vehety ahm of the water issuing from the sluices, the dis- 
tanceof the bridge to the bur being halt a mile would be an objection ; but I consider the effect in this 
case to be more nearly represented by the current of a river which is dependent for its effects unon its 
quantity, and upon the slope of its surface If the quantity passing down the channel from the sluices 
beas^ as that of the river Esk in a flood, the effect of the back-water in the same time will be 
similar, and the whole width from the sluices downwards as effectually scoured by it.* If a back-water 
“I® be . “ at aU ? '*'■ 1 tbmk ’ the mode of making it; and I do not anticipate any difference 

of opinion on this point by Mr. Pickernell, as lie has now given it his matured consideration. It would 
be quite impossible to collect even a tenth of this quantity in the triangular space between the head of 
the east pier, and the Herr. ng-house, (Colliers’ Hope,) while the walls for enclosing the space would 
render the penning of this smaller quantity more expensive than forming a pen at the bridge, where 
scarcely any walling would be required. Again, the enclosing so considerable a portion of Colliers’ 

SKtSg wS^pleT' ^"” 8,he ““ ° T " " hiCh the a P rHld ' “ nd P artl y expended 

,i s the w,d * ? f the gates and extent of water-way , by the plan, would be greater than under the 
ge, the only inconvenience likely to be felt by the plan proposed by me, would be during the erec- 
tion of the necessary apron and works. ® 

I estimate the stonework of the piers, as described and recommended, at 30,0007. . 

the cost of the sluices and gates may be 15,0007.; but it is proper to state, that this last sum is Estima,e - 
assumed bom the magnitude of the work, and my general experience. To estimate the cost correctly 
would require detailed drawings, which I have not prepared. y 

t 5 e whol . e , of ‘] ie ™*ks, including contingencies, be taken at 50,0001., this sum ought 
,1 think, to be considered great, in comparison with the public and private advantages that would 
j n t! ‘ e l ,orts near y? u arc being improved and enlarged, Whitby cannot be expected to 
advantages 3 coni l iaratlvc importance, if it be allowed to remain subject to its present dis- 

WW F re i ) “ re( ' 1 w ‘|* 1 , a recommendation for lessening the present inconvenient swell higher up the 
sufficient ! I thaScotc _ h Head ’ but !LS I think it probable that the alteration of the piers will 

ni.pp . n J fi e j eat , 8 ob J ect * I strongly recommend that your attention and resources be, in the first 
pee, confined to the measures I have described. 

I have the honour to be, 

My Lord and Gentlemen, 

Your obedient Servant, 

James Wat.ker. 

from and m y self bave t0 acknowledge having had every assistance and information 

■ rickernell and Mr. Clarke, which it would be remiss not to notice with thanks. 



E of the River Thames in the Years under mentioned, from Evidence before the House of 



At Low Tides. 


1680 


1*732 


1805 


Abreast the Custom House 
Hermitage, St. Katherine's . 
Wapping to New Crane . . . 

New Crane to Bell Wharf . . 

King Edward's Stairs .... 
Queen’s Stairs . . . 

Oliphant Stairs . . 

Church Hole to Hanover Stairs . 
King’s Mills 


Feet. 

3 to 4 
Almost dry 

4 to 5 
Almost drv 

3 

5 to 6 
Almost dry 


Feat. 

11 to 12 
11 to 12 
13 
15 
13 
13 
13 
7 

12 


Feet. 

12 

12 to 14 
12 to 14 
16 
15 

15 

16 

15 to 17 
17 to 19 



from the beJof xl mo . 8t ^7* but the river is now navigable. It appears that no ballast had been raised 
fte depth? . e rive ^ Thames, nor any ships been moored from London Bridge to Limehouse, that 
-^J^f water would have been less by 12 feet than they now are. 

Quantity than theTand°flood^ Hh' 16 draw ^ n ^’ are calculated to discharge while the head continues a greater 
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Messrs. Stevenson's Report on the Improvement of the River Lune. 

In the month of March, 1838, we received instructions from the Commissioners of St. George'sQuj, 
to make a survey of the river Lune from Glasson Dock to Lancaster, and to report on the best means 
of improving its navigation. 

Agreeably to these instructions we have surveyed the river, and obtained sufficient data to enable 
them to submit the following report and plan to the consideration of the Commissioners as that 
which they think best adapted for effecting the improvement of the navigation, which is justly consi- 
dered an object of the highest importance, as it tends directly to advance the prosperity of Lancaster 
and in time to exert a beneficial influence on the interests of a large portion of the inhabitants of one 
of the most populous counties in England. 

Before entering on the subject of the proposed improvement we beg leave to lay before the Com- 
missioners the data which we have obtained, and on which the suggestions in the following Repo;; 
are framed; and for this purpose we refer them to the accompanying plan and section. 

The. plan extends from Lancaster to Glasson, and shows the high-water line and banks, or marsh 
of the rivers, together with the low-water channel and sand banks. The soundings marked in black 
colour are the depths in the channel at low-water when the river is in its state of summer water, and 
those marked in red colour are the depths at high-water of an ordinary spring tide rising 21 feet v. 
Glasson and 10 feet at Lancaster. The large figures on the margin of the low-water channel indies* 
the perpendicular rise of tides at the places where they occur. A longitudinal section of the bed o: 
the rivers from Lancaster to Glasson was also made. It was thought unnecessary, however, to show 
more of this section than that part which extends from Lancaster to Coleway, as the operations which 
we recommend to be undertaken, in the first instance, are confined to this stretch of the river. During 
the progress of the survey a register of the rise and fall of the tide was kept at Lancaster Quay, 
Heaton Point, and Glasson Dock, by means of graduated tide gauges, fixed in reference to a level 
line accuraetly traced from Lancaster to Glasson, and all the high-water soundings on the plan, and 
the heights on the section have reference to the high-water of the same tide. 

To enable us to make an estimate of the probable expense of the projected improvements, we 
found it necessary to make a line of borings in the channel of the rivers from Lancaster to Heaton, 
in order to ascertain the formation of the shoals and fords to be removed. Sections were also made 
of the principal bays and marshes in the line shown on the plan, with the view of determining the 
places where the materials obtained by dredging could be deposited with most advantage or applied 
to reclaiming the marsh lands along the margin of the river wherever an extension of the land might 
be made without risk of injury to the navigation. 

The fords and shoals in the upper part of the Lune form the principal obstructions to its naviga- 
tion; but they are neither numerous nor extensive, and are confined to the reach of the rivers 
between the quays of Lancaster and Coleway Point, a distance of about two miles and three-quarters. 
By referring to the plan and section, on which, as already stated, all the soundings and vertical 
heights have reference to the level of high-water of an ordinary spring tide, it will be seen that in 
some parts of the navigable track there is a depth only of 12 feet at high-water. The traffic of loaded 
vessels of ordinary tonnage, drawing from 10 to 11 feet, is thus extremely circumscribed, as vessels 
of that draught can only reach the quays of Lancaster during spring tides, and even then with con- 
siderable difficulty ; and when they have the misfortune to lose the high tides they are under the 
necessity of waiting in the river for the next springs, a delay which is attended with great expense to 
the owners, while the vessels and cargoes run considerable risk of damage from lying so long in 
such situations. It therefore becomes an object of the utmost consequence to extend the opporln- 
nities of reaching Lancaster in one tide by affording a greater depth of water, and by hastening the 
arrival of the tide in the upper parts of the river, and to this we have particularly directed our 
attention. 

The first obstruction which is met with on leaving Lancaster js Scale Ford at the upper end ol 
Salt-area, a high ridge stretching across the river from bank to bank, and extending about 700 yards 
along its bed. The highest part of this ford, when the river is in a very low state, is almost lau 
dry, and has only a depth of 12 feet at high-water. Several borings were made on the Scale Ford to 
the depth of from 10 to 13 feet below the bed of the rivers, and it was found to consist of a trust o 
hard and compact gravel about three feet in thickness, under which lies a bed of soft clay. Throng 
this clay the jumpers were easily driven by a light hammer about a quarter of an inch at every blow. 

The next obstruction is Baffler’s Ford, situate at the lower end of Salt-area, and extending 5 
yards along the bed of the river: when the river is in a low state it is almost dry, and at high-wa r 
of ordinary spring tides it has a depth of 12 feet 10 inches at the shallowest place. The borings m « 
on this ford proved it to be a crust of hard gravel of from two to three feet in thickness, resting on a 
mixture of soft gravel and sand. 

At Oxcliff, Snatchems, and Heaton considerable shoals occur, extending to 313, 516, an 5 
yards respectively, along the bed of the rivers. These obstructions, however, are merely bants 
sand and loose gravel, and from the facility with which the borings in that part of the river « 
made, there is no doubt that they will be removed with comparative ease. (er 

The depth of water on these shoals varies from 13 feet 9 inches to 15 feet 3 inches at high- 
of ordinary spring tides. Opposite the lower end of the quays at Lancaster there is an accumu » 
of gravel in the middle of the stream, which is by no means extensive, and will be easily r ® m ° VC 0 O(n . 

To the removal of these obstructions we would, in the first place, direct the attention of the ^ 
missioners, as the works of most importance, which must naturally precede all the others. 
Commissioners for the improvement of the Lune navigation have erected an extensive weir a ■- ^ 
Ford. The object of this erection, it is believed, was to cause the water which formerly P a 
the north side of the Salt-area to pass down the south channel, and, by erecting an additions 
at that place, to remove the Scale Ford by the increased action of the current. The gravel o ^ 
the fords are composed, however, is of too hard and compact a nature to be acted on by sue i ^ 
and the consequence is, that the weir has not produced the contemplated improvement to any 
extent. _ . of . (lie 

The great object to be kept in view in carrying into effect the improvement of the navigation ^ 
Lune, is the free admission of the greatest possible quantity of water from the sea, as relianc 



Printed image digitised by the University of Southampton Library Digitisation Unit 



appointed to inquire into the STATE of TIDAL HARBOURS. 185 

be chiefly placed upon the scour produced by the tide, and not upon the current of the fresh water 
as the chief agent in keeping open the navigable channel of this river. 

In the course of our investigations on the subject of the tides at the Lane, we ascertained the fol- 
lowing facts, by a due regard to which we have been in a great measure guided in forming our opinion 
as to the best means of improving the navigation, viz. : — 

1st. The high-water mark of each tide is on the same level at Glasson, Heaton, and Lancaster and 
the time of high-water of each tide is nearly the same at these places. 

2nd. The level of low-water at Heaton is 3 feet 9 inches below that at Lancaster, and the level of 
low-water at Glasson is 7 feet 3 inches below that at Heaton, making the level of low-water at Glasson 
11 feet below that at Lancaster. 

3rd. On the 6th of September, 1338, when the tide rose 21 feet 1 inch on the Old Dock Sill, by the 
Liverpool tide tables, it rose 23 feet 6 inches at Glasson, 16 feet 3 inches at Heaton, and 12 feet 6 
inches at Lancaster. 

4th. The distance from Glasson to Heaton by the low-water channel, 3j; miles, and the distance 
from Heaton to Lancaster is 2 miles and J-th ; making the whole distance from Glasson Dock-gate to 
the lower end of St. George’s Quay at Lancaster, by the navigable channel, 5i miles nearly. 

5th. In spring tides the tide takes 1 hour and 10 minutes to flow from Glasson to Heaton, and 40 
minutes from Heaton to Lancaster, or I hour and 50 minutes from Glasson to Lancaster. 

6th. In neap tides the tide takes 3 hours 50 minutes to flow from Glasson to Heaton, and 1 hour 
and 10 minutes from Heaton to Lancaster, making 5 hours from Glasson to Lancaster. 

7th. At Glasson, spring tides rise for 3 hours 20 minutes, and fall for 7 hours 40 minutes ; and 
neap tides rise for 6 hours, and fall for 6 hours ; and at Lancaster spring tides rise for 1 hour 40 
43 minutes, and fall for 4 hours 10 minutes, and neap tides rise for 1 hour, and fall for 2 hours 40 
minutes. 

Proposed Improvements. 

From a consideration of these data, and the depths shown on the section, it is obvious as already 
stated, that. the natural inode of improving the navigation of the Lune is to remove the fords, and 
other sudden changes in the form of the river’s bed, so as to reduce the injurious effects of these 
obstacles in hindering the free ingress of the tide, as well as to afford a greater depth of water for 
vessels of a certain draught in the upper parts of the river. The advantages or such a change in the 
circumstances of the channel are twofold, for not only will vessels of greater draught be enabled to 
pass those shallows at high-water, but the more free and unimpeded flow of the ticTe, which must be 
the result of deepening the upper parts of the river, and removing the ridges which oppose an earlier 
entrance to the waters of flood, will give vessels a better chance of reaching the upper parts of the 
navigation at the proper time, by enabling them to start at an earlier period of each tide. 

The operations which we propose may be divided into two compartments. The Commissioners 
should, in the first instance, confine their attention to the deepening of the present navigable channel 
in the upper part of the river. By this means, as already staled, 'the tide will be brought earlier to 
the quays of Lancaster, and this reach of the river will be rendered suitable for vessels of a greater 
draught of water than those at present employed in the trade of the port. For this purpose the 
several lords and shoals which have already been enumerated must be excavated to the extent shown 
in red colour on the longitudinal section, which would afford a depth of 16 feet all the way to Lan- 
caster Quays in ordinary spring tides. 

We are happy in being able to state that this operation will be attended with very little difficulty, 
and may be effected at a very small expense, while the benefit which the port of Lancaster must 
undoubtedly derive from it will be very considerable. The borings and examination of the subsoil of 
these fords have proved that the materials of which they are composed, although generally of a 
compact and hard nature, are nevertheless such as may be easily removed by a steam dredging 
machine of moderate power, and of the ordinary construction, applied and worked with care. 

It is conceived to be an object of great importance to obtain a sufficient depth of water up to the 
quays of Lancaster at as early a period as possible. We have, accordingly, restricted their estimate 
of the improvements, in the first instance, to the formation of a channel 100 feet in breadth, having a 
depth of 16 feet at high water of ordinary spring tides, which rise 21 feet at Glasson and 10 feet at 
Lancaster. This important improvement in the navigation might he accomplished with one dredging 
machine in the course of one working season, at the expense of 7425/., including the cost of a dredg'ing 
machine and punts, all of which would afterwards be applicable to the further improvements of the 

The second stage in the operations of the Commissioners would embrace the widening of the 
channel and the straightening of its course by cutting off the projecting points within the red dotted 
lines delineated on the plan. In this way a still greater volume of tide water would be admitted to 
now freely up the river, and the passage of the tide from Glasson to Lancaster would be proportionably 
ac £ el * erate dj while the navigation would be rendered more easy for the increased number of vessels, 
which, after the deepening of the channel to 16 feet, would come directly to the quays of Lancaster. 

Ihe widening of the river could be carried on with the dredging machine at an annual expense of 
about 17501., and could be completed, to the extent shown in the plan, in the course of three or four 
years, if the operations were formed on an extensive scale. In regulating the extent of their ultimate 
operations, the Commissioners would, of course, be guided by the prospect of a further increase of the 
t K revenue *-he P°rt» which the effects of the first season’s operations might afford, as likely 
° ( “f l “ e result of more extensive improvements. 

Ihe whole scheme proposed to the Commissioners might thus be completed in the course of four 
years. If the increase of trade should then warrant a further extension, the Commissioners might 
proceed to deepen the river from 16 to 18 or 20 fret, when it would be also necessary, in order more 
MUy t° preserve the increased depth, to widen the river at the site of the old bridge by removing 
t h e ™ ns encumber the stream, and perhaps even to extend the dredging operations as far as 

are aware that some doubts may exist as to the possibility of preserving the proposed depth of 
oth Cet . en once obtained; but after a careful examination of the river itself, both by boring and 
Use^f T’ WC ^ ave 110 hesitation, from our experience on other rivers, in saying that the occasional 
in 24 H hedging machine, assisted by the natural scour of the tide passing four times over the river 
4 “ours, will preserve the depth and breadth of channel, which we have recommended to the con- 

eration of the Commissioners. 

2 B 
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The only subject connected with the proposed improvements that remains to be considered ' 
disposal of the gravel and other matter excavated from the river in forming the channel. ' S 
Several low lying tracts of land on the margin of the river might, with advantage to the pron ' 
and convenience to the Commissioners, be enclosed, an operation which has already been earriedV^ 
great extent at Adcliff; but we beg leave particularly to point out the necessity of using much ca * 
in encroaching on the tide-covered banks of the river, and thus shutting out large portions of the 
water, ami impeding the effect of that powerful, constant, and therefore most efficient of all as-ent • 
preserving the depth of navigable channels. ° s la 

Th'at we might be fully able to advise the Commissioners as to the means of disposing of the e- 
vated stuff to most advantage, so as to keep in view the improvement of the navigation as the ob’^t 
of most importance and the acquisition of land as a secondary consideration, they made sections oM 
the large bays and marshes on the margin of the rivers. These were Ovangle, Heaton and Cole * * 
marshes on the north side, and Adcliff Bight, Thornbank Bight, and Conder Bay, on the south 
of the river. The result of these sections is, that Ovangle and Coleway marshes are those which 
could with most advantage be enclosed. We have formed this opinion from the consideration th t 
these portions of land lying on a higher level could he enclosed at much less expense and with much 
greater ultimate advantage than any of the others, while the quantity of water excluded by tile oDer 
tion will, of course, be less in proportion to the height of the present surface of the marshes P 
The quantity of stuff which would require to be excavated during the first season’s operations in 
deepening the channel to 16 feet at high water is about 60,000 cubic yards. On Ovangle Marsh 
embankment, containing about 23,000 cubic yards, placed in the position shown by dark o- ree n ljn e !! 
on the plan, would inclose about 55 imperial acres, and this could be easily overtaken during the first 
season’s operations. b Sl 

The quantity of land which would be gained by enclosing Coleway Marsh is about 80 imperial acres • 
buMhe quantity of stuff required to form the embankment for this purpose is about 128,400 cubic 

A portion of land extending to about 30 acres could, however, be enclosed at the east corner of 
Coleway Marsh during the first year’s operations by an embankment in the position shown bv dark- 
green lines on the plan, containing about 54,000 cubic yards. 

We have not the means of knowing which would be the most advantageous position, in a pecuniarv 
point of view, for the Commissioners, as that must depend on the views of the proprietors and the 
arrangements that can be formed with them. We have no hesitation, however, in sayin°- that in an 
engineering point of view, the choice lies between Coleway and Ovangle Marshes, and that in adopting 
either, or indeed both of these positions, (should the future operations of the Commissioners require 
it,) the navigable capabilities of the river would not be injured, as both of the marshes in question lie 
on a high level, and are pretty far removed from the natural flow of the river. 

Before concluding we beg leave to draw the attention of the Commissioners, as conservators of the 
Lune navigation, to the necessity of exercising the right which they possess of enforcing the removal 
ot the numerous stake and bag nets which at present project into the navigable farewav. These 
obstructions not only distort the natural flow of the river, but in fact present impediments of the most 
dangerous description to the vessels navigating it. 

We, therefore, humbly safest the propriety of the Commissioners enforcing- their right of removin', 
them, before the occurrence of some serious accident shall reader this step imperiously necessary. 

d,mh°rf 1> l'« e f L he of improving the navigation of the River Lune, so ns to obtain a 

Stevenson andSonSj^iivii engineers ^ !nar ^ s P rl '£ »P •« the quays of Lancaster, by Robert 

Expense of a dredging machine worked by an engine of 12 horses’ power, 

wilh punts and apparatus 1 

Ten months’ work of a dredging machine, at 175/. per month ’ ] j 



Incidents on the above sum of 6750/., at 10 per cent. . . 



To complete the further improvements of widening and straightening the 
channel shown in the plan — & b 

Three seasons’ work of a dredging machine, taken at 1750/. per 

annum 5 250 

Incidents at 10 per cent " * ’ ' ’525 



£. 


s. 


d. 


5,000 


0 


0 


1,750 


0 


0 


16,750 


0 


0 


675 


0 


0 


i7,425 


0 


0 



5,775 0 0 
£13,200 0 0 



Edinburgh, December 14, 1838. 



Robert Stevenson and Sons. 



No. 28. 

Statement relative to the River Dee in Cheshire. Brj David Stevenson, Civil Engineer. 

T Edinburgh, June 24, 1845. 

provenlTof iL e n? Ver t Dee ? hester t0 FIint in the 1839, with reference to the im- 
hi 18 ™ m 58 ’ r 'I'" 1 ° f ' he “ Che " er D “ Improvement Committee.” I alto 

Westmi’nste ' w„h if PP '' T ° f r,,er from Ctet «r » Pullbrd Brook fo, the Marquis of 
Westminster, with reference to the improvement of the drainage of the upper district. 
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The Dee rises in Merionethshire from the Luke of Bala, and, after a course of about 60 miles, Appendix. 

reaches the city of Chester, which is 25 miles from the Bar. The following are the distances. 

The Bar to Point of Ayre .... 4 miles. ^°‘ “*®* 

Point of Ayre to Flint 10 miles. Distances. 

Flint to Connah’s Quay 3J- miles. 

Connah’s Quay to Chester . . . . 7-J- miles. 



The part of the river which extends from the Bar to Connah’s Quay, 17$ miles, may be said to be 
an open estuary, and the part from Connah’s Quay to Flint (7-J- miles) is an artificial tidal canal, 
about 500 feet in breadth, the available breadth of which, however, is reduced to 250 feet by means 
ofa series of groins or jetties projected from the southern bank. From the weir, immediately above 
the city for the use of the Chester mills, upwards, the river is dammed back, so as to present the 
appearance of a narrow lake, having a sluggish current through it. 

The influence of the tides is greatly checked by these groins, and especially by the weir, but as Tides, 

hio-h springs rise four feet above this weir, their influence is felt at Pulford Brook, seven miles up tiie 
river; how much farther I am not aware. 

At the time the survey was made (1839) in many places the depth was 13 feet at high water. Depth of Water, 
ordinary spring tides, and the available depth for shipping to Chester 12 feet. 

The high-water line was found, by an average of twenty-four observations, to rise two inches from 
Flint to Connah’s Quay ; and from Connah’s Quay to Chester the rise was found to vary from four 
inches at neap to 14 inches at spring tides, giving, as the result of twenty-four observations, an 
average rise of six inches. The whole average rise on the high-water line from Flint to Chester 
is therefore eight inches. 

The difference between the times of high water at the different stations was found to vary very 
much, and appeared to be more affected by the state of the winds, or some other cause unknown, 
than by the circumstance of the tides being neap or spring ; but the average of the observations gave 
the time of high water at Flint twenty minutes earlier than at Connah’s Quay, and that of high water 
at Connah’s Quay thirty minutes earlier than at Chester, the whole average difference in time between 
high water at Flint and at Chester being filly minutes. 

The average level of the low-water line at Connah’s Quay is 2 feet 6 inches below that at 
Chester, giving on the distance of 7$ miles an average fall of 4 ’09 inches per mile, and the level of 
the low water at Flint is 7 feet 6 inches below that at Connah’s Quay, giving on a distance of 31- 
miles an average fall of 24‘ 59 inches per mile. The total fall from Chester to Flint is 10 feet, being • 
an average fall on the distance of 11 miles of 10*9 inches per mile. 

When the rise of tide as indicated by the Liverpool Tide Table is 18 feet on the Dock Sill at 
Liverpool, the rise in the Dee is 20 feet 10 inches at Flint, 13 feet 8 inches at Connah’s Quay, and 
11 feet 5 inches at Chester. 

The bed of the river from Chester to the sea is soft, consisting entirely of sand without any admixture Formation of Bed. 
of gravel. Above the weir at Chester mill the bottom generally may also be said to be soft, but two 
fords of harder material occur, viz. “ Watling Street,” and Broughton Fords,” the former five and 
the latter one mile above the weir. Watling Street is composed of stones, supposed to be in the line 
of the Roman Road from Chester to London, &c. Broughton Ford is composed of sand and gravel. 

The case of the Dec is peculiar as regards its navigation, having been improperly treated, first, by 
the erection of the weir for working the Chester mills; and secondly, by extensive embankments 
formed for reclaiming lurid. 

The height of the weir above bed of river is 11 feet 6 inches; and the level of its top, if extended Weir, 

up the river, does not cut the bed at any point within the range of my observations, which extended 
seven miles to Pulford Brook. The level of the surface of the water at Pulford Brook is 2 feet 



above the weir, which is equal to a fall of 2 feet in 7 miles, or at the rate of 3* 42 inches per mile. 

The obstruction caused to the tides by this weir is most prejudicial, as none but the highest tides 
extend above it, whereas, were it removed and the WaLliug Street and Broughton Fords taken away, 
a vast increase would be given to the daily amount of the tidal scour. The consequence of removing 
this weir appeared so formidable, however, as affecting the mill property, that the Navigation Com- 
mittee of Chester, by whom I was employed to report on this point, could not attempt such an 
operation. This weir also acts injuriously in greatly aggravating ihe floods, which are often most 
destructive to the upper lauds; on the prevention of which I reported to the Marquis of Westminster, 
and proposed lowering the weir at least five feet. 

The Dee Company were incorporated by Act of Parliament, it is believed, in the year 1732. Embankment. 
They received powers to embank and possess the land on the estuary on condition that they kept up 
a 16-feet navigation to Chester. By a subsequent Act the depth was reduced to 15 feel. They 
accordingly proceeded to embank, turning the river aside by abrupt and injurious bends, and that 
embankment now extends lo below Connah’s Quay, 7$ miles from Chester, and encloses, it is 
believed, about 4,000 acres, and a large additional quantity is now becoming ready for inclosure. 

The part of the navigation to which my attention was specially directed by the Committee, and State of Naviga- 
which was surveyed, is shown on the plans accompanying this Report. It may be divided inio two tion. 
compartments, both of which are navigated with difficulty; one compartment extending from Chester 
to the end of the Dee Company’s embankment at Connah’s Quay, and the other from Connahs 
Quay to Flint. The greatest deficiency and irregularity in depth is in the upper of these compart- 
ments where the currents have been distorted by the bends in the channel, and the groins or jetties 
which have been projected into it; while that below presents obstructions to shipping, chiefly on 
account of the tortuous and shifting nature of the channels. The channel of the Dee below h lint, 
although tortuous and like that of many other estuaries, liable to change its directum, is nevertheless 
at high water of sufficient depth for the largest class of merchant vessels. , . , . , ,, , 

The improvements proposed as the result of the survey wer e, first, catting and widening of the Improvements pro- 
banks of the river at Chester. Second, ir.pn.ving the towns below the Cheese-house, near Chester, posed. 

Third, altering the line of wall at Conuah’s Quay, and fourth, extending a dwarf rubble causeway, 
three feet above low-water mark from the Barrel Ferch to the Pentre Rock, a distance of two miles 

and 40 feet. . , . . 

In connexion with these works, dredging the bottom was to be carried on, and these different 
works were estimated to be executed for the sum of 24.9054. 10s. 9d. w the course of 12 or 14 months, 
and a depth of 16 feet at high water of spring tides obtained. Twenty feet might be goi for 20,0004. 
additional ; in all, 44,905/. 10s. 9d. 0 n 9 
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Wells Harbour.— Case of Embankments. 

“ Yoor opinion is desired, whether embankments made as above staled whirl, w.ll . 
of the t, dal waters into the creeks and channels and over the marshes, where thU S P ‘ he 8 °* 
and reflow, for the keeping open and deepening the harbour and channels of the now of w°n 1 10 floff 
one of winch creeks, before the first embanknTent, a navigation of boats e,,’ °7on ‘ IS '”" d “ 
sances. And if you are of opinion they are, in what manner vou would re , not nui- 

inhabitants of Wells, who wonld be so materially injured bv the continuance of timin g lr * dm "” l 
getting them removed. And if the Commissioners under tbe Act should tlhd ■?“’ , 

, merest themselves in removing and abating the nnisanS, hast ‘ “ 

momes, raised under the Act obtained in 1769, in pursuing sueh mentis as yonSuSr * ““ 

Copy of Serjeant Grose's Opinion , 31 st January, 1778. 

“ 1 a m of opinion, that all the embankments, which, by preventing the flow and rpfl™ e.u • . 
step up the harbour, and are prejudicial to .he navigation, were ^nSsances aT the .il ,? 6 
made ; but some of them have existed so long that "there will be some difficnltv in ^ re 

removed ; the best way to attempt it will be by indicting- those persons wLh, y a S ' Uns them 
the last of the embankments which are prejudicial to the harbour. It would bl of toS ?f COnlinued 
consequence, I think, to attempt to abate them, by nullinir them down U “ * f°° dangerous a 

infinite, and might be prejudicial against those wl.J endeavour to remote The WS* 

Commissioners, under the Act for preserving the harbour bv virt„ P of ?h~, „i a ?‘ 1 thlnk ,he 
to do what they think fit for the purpose of improving andmaimuinLi U 11““ W *} ,Ch enables them 
money raised under the Act in support of such a prosecution w U 1 hi ™ 7 . a PP ly ? 8 »“ch °fthe 
which will assist to improve and maintain the harbour - h»t Wo ’ ,n ®P ll,lon > be doing that, 
anything done towards removing the embankments T would rerom SllCh i ,ndlctn J? nt is Preferred, or 
to the lord of the manor, st.tiuf the i„To„ve„T=„"« oc^iLned bv Ih."!^ T ! " 5 e ™ dt 
him to remove them. If he sees the nnnlimtion in •» by the embankments, and begging 

plan to remove the nuisance complained of, without dofn^llfuch' n j u r v to 'th k ^ if “b T S °™ 

would be the most desirable object on both sides.” ° “ J y to the land embanked, which 

Result, 1779 to 1784. 

4? ffS? oSSffiS 't ‘ t h t ' a f r &££*?■ “I lh “r *» 

the, were „ liberty to At? d.^thTSl ™ was dissolved, and 

the water upon a sprimr tide flowed a s ££ the t'c by . minute, that 
that the bank, were all "removed I '““ ! ■>“ P»'*. by which we ma, infer, 

nuisance. This indictment was afterwards removed ’into ih/r “ *£ ,,,u b y the jury to be ‘ a 
tned at Norwich, but prevented by the death of SiJ John Tumult °" <1 “‘“0“* 

from many remonstrances, that the trustees of Sir T»Kn T?, * . Jt would appear subsequently 

forcibly removed, (of which the 5 " rther -* h "? “ ,,ow lhe bank * to be 

And after two trials, before special juries of Norfolk J wf b • , ffave not,ce >) consented to an action, 
were confirmed by lhe cJ.E Ben h The ‘ W ° !" diCtS we " ° toi ”' d - TI '» SI 

Mr. Jones, of London. The penVbetten irsT an Iraf “ST 1 - Ge °T H " di "S* i =»'«><>'. 
was in 1781. Folkes, Bart., and Halt* l „ ii ,7 . - } be a PP eal Lo the Lord Chancellor 

Commissioners of Wells, Scarlet and Brown wp p ’ // U ®, tees of ® ir John Turner), and Harbour 

recorded. ’ ‘ * nd Brown ’ were defendants. Mr. Elliott, engineer. No report 

at a very heavy expense haT been errcted d ac*rossX r nift? ankS ^ ave , 1 ? een removed recently. A bank 
which means the water is retained for a longer ” cr ® ek » which has diverted the channel, by 



No. 30. 

The biowin “ Rcp0rt h J Mr - C - ^tai on Rye Harlonr. 

occupiers of lands, supposed to lie clriiiei^ont^on^ this^e? 6 ' ocl 'f slo h ed Efreat alarm to the owners and 
the influx tide-water, and for the carrying off the common'?, n’ ‘ he “i P rotmi “ n °” d security against 
thereby preventing an accumulation from overflowing , . fo,l “ w an ‘ 1 downfall freshes of rain-water, 
the salt or fresh water. 3 nd mundating the levels, or lowlands, by either 

under water, tn consequence oMhi^app^ and securing in future the lands now 

of the levels and flooded lands, and of Chad th , e ,oss of “ he I foak a view 

tions, and being no stranger to the pdLinks of acifnn “f Sc ° tl 3 F,oat ? and from many observa- 
secuntyfrom inundation by ih e infl„ x P tide (salt water") nr^f P ? We f of the sIuice at that place, as a 
bent flood-waters, [ could not look udou its f ]po.„,2’ ° - f ° r tbe draining the levels of their incum- 
great relief to the long and most ffrievnnslv Lr, | l ^ '? any olller >'S h t than as likely to afford 

temporary inconvenience that muft be sustained aboveit 5 feeling at the same time the 
security, and which ought lobe forthwith Sen ^ bankments ca » b « raised for their 

e 11 hdnd 5 b “t to erect anything of the kind of the 
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demolished sluice* for permanent protection, would, I think an ,l w, . 

largely from the purest and best principles of hydraulic engineering 5 » lik”? *° Say ’ be deviatin g 
(0» or about the site of the late sluice, Government may be diKosed if ^ rT common s '”“- 

public bridge with their military works.) y P 0- ed * a Ppl>ed to, to connect a 

During many years of public employment (in the civil department . 

tin doty of the service hod frequently occasioned me to be at Rve where r I 0rd " anc<i *» surveyor) 

that offered of making observations to gain local, os well as Yn Wm l““ d "l' 7 0pP ° tt “ nit ff 

harbour at that place, f as well as the levels above mulled so ma Sllv ,be sla “ ° f th « 

,o ata, and having been permitted to employ my lime in wortfS dv ^ ^ S ood “““■ 

... of my professional visit, at Rye, a drainage L hand jjll ’ “S •' h ‘ ,d ' d “ ri "S 
of feature, and other general circumstances, much resemhlimr liie 1, J \n e ob wblch > 111 similarity 
mas, and which lands I had often viewed with “mmh^nne Ihjough which the Rother 

sre .t impediment to which always appeared to me re bT,T ! V , mt , be, "S l»ttar drained, the 
tide's-wayT equally objectionable, ns iSl^Sto to Ste ‘’V"? " sIui “ in lh ' 

navigation of the river. ° 106 WeU dra,nm S «ne land, and ruinous to the free 

<“"?»' t *• - 

and having noticed the soundings of the channel of tlio river i L-° S ^ °“ l Slu, . ce before-mentioned, 
the water-way at the several bridges, viewedScul^v Jif 6 K POper “ ect , ion » of “>* »<*, and 
from the best information I could get, the number of acres then f2nd N embl l nk ' nen ‘ s - and obtained, 
the wet level, &c., I have no hesitation in offerin' an oZl N P'! ember ) “"«»« water, called 

an open tide’s-way river, as the best possible mode n f l ^ d ,°^ f» mn £ a decided preference to 

security of all the lands from being injured by the sea waterm- U IT S u a ‘ ld f ° r . he P rotection and 
lb, level not less then three feet' 'above the line “f X ’?S°. !“ d ‘“.emb.nk substantially, 

into such embankment a suitable number of the best formed d f °t flood > and 10 introduce 

river are of the worst construction), 01,“^ a clemforaiind P.l, . r a" ? h °“ 81 '' reKm °» the 
each side of the river, to enlarge the nZ™ of ,h. ° ““ of i he ba ” ks . "f seven yards on 

It may be argued by favourers of Te “dffe, it Z f'd?' ““5 off >™»‘ downfalls of rain, 
the lands above it, inasmuch as it will be kept back hv ^ t ^?, tld *’ s water cannot affect 

acted j but such stop-gates tend to t ,S 1„„ t ,1 t " “H" " s ' ,hds ; t , he tida ia ™nning in. 
ultimate ruin of the drainage, whilst the whole bodvnf ° f the f IIVer and harboiir below, to the 

channel of the river above, which by the free influx* andrefluTneJh inf Th t0 , Ch ° ke Up the 

usual follow, would keep the channel at all n e j* P” ka P s °P l ^ e tlde s alone, with the 

power in this respect, Z freslZ rm „“u L iilf Z ' Ve “ ““T*' But ‘ b ™ ld lb “e >» a d efteiency of 
ta.ll, cleanse it, and maintain its bottom MuRe the hen” 8 * un '” tarr “f ted would effec- 

embankmeots. ' S ™ lhc betlei 10 the d ™" tranks placed in the 

otoddof draining and the securiug the iauds by em- 

M ‘f "res"!™ 1 tSeliyTstZ/™?* ^ ‘ 

KUO acres! that in many Z^lhere™ by “‘. Ul|,t '"S lba ab "»c means, in one level of about 
•her. sometimes theTionhl em.thZ ,11 ,b ot u llle li '“ of ,heir i"“ ba tion, and 

cam h,„ grown 3 cTu ,,, T ™ , ° ',°““ d ’ a"'" 0 ",'’' lbc and K' a . a ">P a or 

their value nearly 200 000 L on the n ’ ‘’r d tbe abwve ial ‘ds may fairly be stated improved in 
** i" carr,4 on the 

»p3»? ttZZZenth, ClS" 11 " 1 . S “ ntiBc r r°” a - " hicl ' 'rfe 1 " be b ™»S b ‘ i» 

stopping up so valuable a river i ml I • e "k' en ldc 'V v ' a k mode of drainage, in preference lo the 
ZileVaLTn “tc h -I mv ill f ■ lhaR «““ r is y b f a => a « a of an, sort or size, I 

tn urge tlic'necessitv of the \U\J resulting from experience, not only to recommend, but 

of the beneii ^arising from an imnrove , l ! i alns 'c a as <1* best possible security for tfie land, independent 
and draia trunks '“ami re X ' T d “ f “ ” av, S at '»”.— To adopt the plan of embankments 
“s much more expensive e3v re (reT’'"?™ prl " cl l >ll!— 08 •Hiurioue in practice— and probably 
coffered to have been « d„Z l' Z™ 6 ’ wbich ori S inal >y 0"ght never to have been 

een put down, and, it is presumed, cannot legally be maintained t 

hems, UeA November, I8 12. (Signed) ' c. Raun. 
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Extract from a Report of Mr. John Rennie , respecting Rye Harbour. 

g . December 26, 1812. 

S , h.mT e r,7lL! h ZN1,n!,‘ S ” , . l ’i ch , Mr - Ci, “ mad " «f tits Rolher, from Scott’s Float Sluice to the 
ton of Scott’s Flrto’. Cl • w , . . s , e , at madc in Ocl ober last, it appears that by the destruc- 
Roiher, a conswlnVu a " d tb . e , ude , beir, S in consequence allowed to flow up the channel of the 
depth mav hav* l<oe, C ,ut ! re ® s ® ot d cpth has taken place, not less than two feet. What additional 
me ans of ascertain - ac ? ui . P roin hsh-murket at Rye to the harbour’s mouth, I have no correct 
into the Rother Kei"^ q Ut , lfc be consideiable. 1 am also informed that the levels which sew 
r > ? er, and that th» >w ® c °tt s Float Sluice, have been greatly relieved by the increased depth of the 
Sluice was in existence ^ PaSSCS *' rotn dlence >® much less time than it used lo do while Scott’s Float 

lo harbours b v'tht St ^ te . c ! are excee dingly satisfactory, and clearly show the injury which is occasioned 
- ' stunt ing of the tides out of their ancient channels, and by embanking the marshes 

t!‘»tr 1 ° fth e^ ,htr ' 

°f all^mbiic works? 1 * P rac ^ ce > whenever my professional engagements called me, to notice and take minutes 
' de Dugdale ’ s ■Report, River Rother, 22nd edit., 3rd, &c. 
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ana mudlanfls over which they used to Sow ; and proves in a decided manner the propriety of the 
opinion (riven to the Commissioners of Rye Harbour, by Mr Jessop and myself, in February, 1801, 
resneednt this embankment of the marshes on each side of the said harbour, and wh.eh at that ti me 
to be considered by the parties interested as a matte, of title tmportanee to the harboa, it,® 
B Tslthoot:h, as a general principle, the facts are tncontrovert.b e, there are eases where thi a principle 
may be abandoned with propriety, and the question ,s whether this is one of these eases! 

Yt has already been staled, that since Scott’s Float Sluice was blown up and the ttde-Ma 
admitted freely into the Rother, that the channel, from the rutns ol the said sluice to sea, has bee, 
deepened and the sewage of the levels below the sluice materially improved and I have no doubt, 
if Sli ire allowed to remain in their present state, a further improvement will Bull take place. 



No. 32. 

Extracts from the Report of Mr. Daniel Alexander, on Rye Harbour. 

November 18, 1813. 

hiih mttrsofthe 16th and 17th of that month, being the 2nd and 3rd days after the full tnooa, to 
make a survey of the harbour of Rye, from the low-water mark up to Newenden Bridge. 

Eve Harbour being a question which had employed the best consideration of the public for a long 
time past, I was favoured, by Mr. Weston’s kindness and assiduity, with the various historical papra 
following, viz. : — 

A Report of 1698, condemning all projects of improvement, as the old, (eastern) harbour, 
they say, is reduced to two or four feet water at low water ; and is lost. 

Ditto of 1719, suggesting the widening of the new (westernmost) channel, and taking away 
the dams or sluices, which prevent the flow of the tide. 

An Act of Parliament, 1722, directing the dams to be opened. 

Ditto, 1723, abandoning (after much controversy) that plan, and substituting a new (western- 
most) channel for the harbour. , 

A Report, 1743, stating progress made, but doubting whether, when made, the new (western) 
harbour will be so good as the old one. ,, , 

A Report, 1763, by Mr. Smeaton, containing plans for perfecting the new (western) harbour. 
An Act, 1764, adopting Smeaton’s plan. ...... 

Ditto, 1778, that plan having entirely failed, making alterations in the plan. 

Ditto 1797, repealing all former Acts, discontinuing the new (western) harbour altogether, 
and substituting a little work to be done in the old (eastern) harbour. 

A Report, 1812, made by Mr. Rand to the Commissioners of the harbour, after the blowm - 
up of Scott’s Flat Sluice, proposing the method of embanking, for the better draining me 
land, and deepening the old harbour, too. , 

And aReport, 1812, made by Mr. Rennie to the Commissioners of Sewers, of two methods tor 
securing and draining the levels, one of which methods applies to the harbour. 

It will shorten what I have to remark, if I here slate once Ibr all, that by “I Mims’, 
Survey,” a work of esteemed authority, in 1683, the old (eastern) harbour of Rye was capable ol 
accommodatin'- vessel, draw™ from 12 to 14 feel, afloat at low water, and mil. a fair channel 
sea ; although^ am of opinion, that if these soundings are correct, they were taken many jean 
Collins’s time ; because the decrease of water could not have been so sudden, in so lew >ca , 

W Tbatlhen^and'subsequently up to 1698, “ the encroachments (I quote a sentence at the Repodrf 
1698) on the tidal waters and innings of the lauds upwards m the country, had almo J • 
out the sea, so as to cause the harbour to be almost entirely lost, with a coutmued bar ot not mo 
than 2 to 4 feet at low water.” , , 

That the plan or project of 1718-19, went^ (with, otber^works) ^remove 



which removal was, by an Act of 1723, hindered from being put into execution. * - - , • ■ h 
of such non-removal, it was found, in 1743, that the new (western) harbour would uot probao y 
better than the old (eastern) one. 



That Mr. Smeaton’s plan, in 1763, for perfecting the new (western) harbour, completely * ^ 
owing to his not removing the dams, and on the contrary proposing additional dams or » 
so preventing the influx and reflux of the tide ; and also, by his running out works on th 
of the entrance to prevent the fulls (which are large banks of shingle thrown up by the s ^ 

winds all along this coast) from coming down from the westward. These fulls have , ° dlhe 
covered up everything which he then did, and have filled up that outlet ot the river, and 
harbour, which Rye now possesses, merely to the old (or eastern) harbour. 

That in September, 1812, Scot's Flat Sluice or dam, was accidentally blown up; by w 
about 600 acres of land, in different levels, were, for a certain time, destroyed (as to yield ' 6 ^ 

duce) by the overflow of salt water; and by which, in a very few months, the river above ^ 
Scot's Flat, became much cleansed and deepened, and the harbour, too, deepened m a v , , y f . 2 go00 
able degree, and all the levels below Scot’s Flat much better drained, to an extent I am to ^ 
acres; while the part injured amounted, as above, to only 600 acres, forming part ot tne IF 
containing about 4,000 acres altogether. , pmbanktbe 

That the recommendation of Mr. Rand, is, to remove all dams in the tideway, ana 
river by marsh walls to above high water spring tides, . _ the evil 

That Mr. llennie reports in principle the same, but with reference only to the rem = ners 0 f 
from the 600 acres of drowned lands, which case only was referred to him by the 001111 . bene ficial 
Sewers ; and that this embanking system, involving the deepening the harbour as its cer Cmnroi5 . 
consequence, would cost 30,000f., and the restoring the dam and sluice 20,000/., 1 h fi ally that the 
sioners to choose which scheme they would adopt, and determine accordingly. And, tin 
Commissioners of Sewers adopted the dam and sluice, and in April last begun the same, in 
of which the harbour is now rapidly silting up again. 
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Ttas the history of Rye Ha, boor for trearly two centuries, h,s been a <,„e s tion of b.knee of value 
««'" the nautical pent of a harbour and the agricultural one of the low lands, near it in which 
tobo‘“r' r goes 5 °“ “ ll “"" lh " al “ l lhe as the eristence of any competent 

B would appear to me that a harbour, each as it was in Collins’s time, would be effected in the site 
rfthe present or oh harbour, it the quantity of land then .subject to be overflowed b, the hdes 
egam Iatd open to the see; and that it cannot be eeeompllshed b, any other means. The qai.Tou 
Hen re, what benefit, eons, dertng the low lauds already embanked to remain so, can be effected bv 
other means. J 

Nnw I have no hesitation in saying from o careful review of the circumstances, that the most 
perfect drainage o a] the low lands both above and below Scott’s Hat, and of deepening the haZnr 
, ,t can now be effected, would be, by removing all dams or sluices across the tideway, Li by givium 
lhe flood and ebb of all tides a perpetual and unrestricted current J y S ° 

The whole district of low lands on each side of the Thames and Medway (which are prodiniouslv 
extensive and valuable, and are, many parts of them, many more feet lower below high-water mark 
ton any of these ands near Rye and the Ro, her are) is all drained by an uninterrupted natural 
sewage, to as near low water as may be, through the hanks or marsh wails nest the tideswny and 
», thou any dams whatever to obstruct the tide therein. This observation opens the way fo the 
embanking propos, ton ot Mr. Rem,,^ proposaei also originally by Mr. Rand ; which is very properly 
designed and stated m Mr. Rennie s Report, as amounting in estimate to 27,000/, and which to effect 
say permanent, improvement ,,, the harbour, must still be erteented, notwithstanding all the money 
etpended in Scots Flat; for this, in regard to the harbour, is money thrown away; end in regnrd to 
the drainage of the up country, not so good as the embanking : but under regulations fa. it is exe- 
cuted) it might be made at times subservient to the purposes of the harbour, though it ought never to 
have been put up for that purpose. ° ° 

In addition to this embankment it would be necessary to lay down certain inclined jetties or groins 
•flow wicker or fascine work, to confine, restrict, and direct the channel of the river, below the to™ 
tale much narrower limns than it now occupies, and by consequence inereese the deMh of water and* 
shorten the passage from sea up to the town— and these I estimate at 8,5001. These wicker works 
ionH always be kept htghest m potut of level at the sea end of them, i„ order to eanse what comes 
tnntth the flood to sew out from the Forelands, behind the said wicker work, at a point as far up the 
down^chamnd e> ^ l ^" S mCreaSe the column of water which shall every side flow through and 

Also to carry on and continue the present foot wharfing and wiclcer work along the eastern bank of 
the channel, as far towards low water as may be ; so as to occasion the forelands east of the said 
ST' 0 s ™ arve u P behind it, m order to confine the ebb tide into a narrower width, and thereby 
deepen the channel accordingly; and with this view I would particularly recommend, if nothing more 
was ever done hat the finishing the foot wharf and wicker work now in hand, should be carrfed out 
J “ possible. I estimate this at about 2,000/. more Though the greater the length when exe- 
coted, the more expense and the more benefit. a exe 

)™mn.'- her sub -i ect , of pome im l )0rI » iif . that [ would propose to embank all the salts south of the town 

2to2S» aVr ^ lhe mur( i' ,ns r; xt lhe river ’, IO as ,ow as m *y he between bi gb water neaps and low 
water neaps thiow.ng parts of the excavated matter up to form the said embankment, so as to prevent 
ml!I a tT lfl0W ‘! 1 P, t ‘ eSa , SU t8; „ and leaving the seaward parts (which I will call forelands) to be 
dailv tl( *». vvltl ‘ tbe 1Ioodto r,in out on the ebb and add to the scour every tide ; and this 

denth i.mV. ’ f ,l! eU , .°, ,he . sma . quantity of water, which now covers these salts, a very shallow 
ofCtinto^rf h ' gh Spn,ie: tld , eS ’ the run of , which » therefore ' is only at the very gentle turn' 
ptop or the tide, is consequently soon over, and has therefore very little effect, 
vidprllf X F ei !u e t , his ’ 1 a PP rehei 'd, will be paid by the land gained, and the benefits be very con- 

Kioeranie to the harbour, so that this object may be said to cost nothing. 

evpr m?„ ,S aSa l t aiarsll >. close lind er the town, to the eastward, on which, at the least expense I have 
load nnd ’ 3 i W j 1 (0C C m,ght be made » to keep shipping of considerable draft afloat at low water, to 
obiM „r ”“ Md tQ . "I 1 ’ P er,l! “ security to trade and the revenue ; although this is an 

d&ct this COmparaUvel y * uture consideration, yet it is proper here to mention it ; about 9000/. would 

Harbour may be improved, and its channel kept clear, in 3 feet to 4 feet water at low 
cost a S P riD £ tlde 20 feel to 22 ^ eet > and fbe neaps of 12 feet to 14 feet at the following. 

1st. By discontinuing the use of, or by the removal of Scott’s Float 
9 j Sluice, and by embanking and other works above it ... £27,000 

f™ - ~™‘ ns be,ow the town to direct and confine the channel . . . 2,500 

ord. Wicker works towards low water 2,000 

t • Embanking salts, and excavation of forelands, for overflow of neap 

tides. . \ _ 

£31,500 

5fh A wet dock at a future period £9,000 

and fro^anH^ft’ '1 ^ barbour ’ accessible to ships of moderate draft of water upon the flood, 
cross wt „„ . cr f tide, which tides are favourable to navigation in the bay, being without any 

South a j Casion . ed b y tbe projection of Dungeness to the south-east. 

sea on the western side of the entrance of the 
of good draft "arbour was so far restored as to give 14 to 16 feet draft of water at half tide, vessels 
in a W et do l” 1 '® 'i get 1Ilt0 so ^y >n the harbour, secure from all winds, and lie afloat, at low water; 
difficult to (rVf ,nade C '°^ e t0 - lbe town ’ ver y convenient to commerce and revenue; but it would be 
Moderate ” t0 Sea aga ' D with the wind from east-south-east, round to west, unless the weather was 

short wftha' genera ' average of merchant-men, and the smaller classes of ships of war, taken 
hardly be a por°f trary wind ’ might find shelter in Rye ; but, under these circumstances, it would 
35 ships 0 f° r ° r a conv °y> or a fleet to run to, except from the enemy’s cruisers; for they, as well 
war on the Dungeness station, might find shelter without going into Rye from easterly 
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_| e , „|,,n bound eastward, under the west of Dongeness, where there is excellent anchorage; , 
Sell as also on the contrary from westerly gales, in the road under the east of Dungeness; andi, 
Tootherl, gales of wind, which bring the enemy out of Im ports, men of war would choose to letp „ 
sea excent when they want to refit. 

As Rve lies in a bay, almost three miles to leeward (in most prevailing winds), of a line from Fair- 
liwht Point to Dungeness, it has occurred to me, that the great object to the town and port of r r 
and all the np-country connected therewith, as well as to the kingdom at Inige (for there is no find 
harbour front Portsmouth to the Downs), would be to render the port of Rye a weather harbour, b , 
running the course of the Rather along the Plats south of Wtnchelsen, and so out to sea just undsr 
the eastward of Fairlight Point; but I have not looked at the country or coast, except on the charts, 

"'dFinahv^lookiriw'al'Rt'e commercially as a port, if restored as above, it is lo be recollected, that fox, 
this port great quantities of oak timber and plank are shipped for the navy and merchant service; 
as also hart wool, hops, and corn, all drawn from the wealds of Kent and Sussex, of winch the rive, 
Rother is the natural outlet; and as the Rather is navigable to Bodmin bridge, so It is the teceiver, 
through Rye, of all the coals, lime, stone, and shingle, for roads used a great way up the country, ,ad 
for the extension of which navigation, through Roberlsbridge, Etch, ngbam, T, cellars , and Mayfield, 
annlication to Parliament is now making; in addition whereto the navigation, for which an Act ho 
nassed to ioin the rivers Rother and Medway, will enable a constant communication between London 
Ld the British Channel, through the port of Rye direct, in a south-westerly direction, without going, 
as now, easterly, southerly, and westerly, with so many winds required up channel, round and about 
the South and North Forelands, and np the Thames. 

I have the honour to be, Gentlemen, 

Your most obedient Servant, 

(Signed) Daniel Alexander. 



No. 33. 



Report of Mr. Cubitt on Rye Harbour. 

London. , April 11th, 1839. 

Having been called upon by letters from Mr. Manser of the 28th of January last and subsequently, 
to inspect the harbour of Rye, with a view to my reporting upon the works that may be required for 
its improvement, I have now the honour to submit to the Commissioners this Report upon the sub- 
ject; premising that I went down to Rye on Thursday last, the 11th instant, and devoted the two 
following days to a survey or inspection of the harbour and works, and making such examinations 
and inquiries relative thereto, as I deemed necessary to the execution of the duty required of me. 

Adverting to my former Report of July, 1833, it will be seen that I then recommended certain 
■works to be done within the harbour, that is, above the entrance at the old Pier Head; such as 
straightening and deepening the river’s course, taking o(F bends, diverting the flood and ebb streams 
into a uniform channel, &c. ; together with some slight works of reparation at the harbour entrance, 
both on the eastern and western sides thereof: but leaving the great question of permanent works 
between the harbour entrance at the pier and the low-water mark at sea, until some future opportu- 
nity, after the works of embankment, &c., under the then new Act ot Parliament, should have been 
completed. . 

Since that time, however, little or nothing appears to have been clone towards deepening, altering;, 
or improving the river channel, which remains very nearly in the same state it was six years 
ago, except being a little worse ; but the circumstances at the mouth of the harbour are very much 
changed since that time; the whole of the piling or groyne works are removed, and the mass of beach 
or shingle which was accumulated behind them is gone ; a considerable length of a rubble stone pier 
or breakwater has been erected from the old pier head in a direction south-half-east to the extent of 
1500 feet, at a height of 10 feet above low-water, so that on the whole, the hurbour entrance is cer- 
' ’ ‘ ’ “ in my judgment certainly better than it was in 1833, bat 

ng to the eastern works which have been erected, or whether 
otner circumstances may not nave contributed to its improvement is a matter of doubt, inasmuch as 
it appears that during the interval, about 400 acres of land within the fulls, have been embanked ® 
from the tides, and thereby lessened the indraught and range of the surf at high and raging ti es, 
which had a great tendency to bring shingle to, and even into the mouth of the harbour; it > s 
opinion that this circumstance has had its due share in the improvement of the harbour, and 
good would arise if the tides could at any reasonable expense be kept entirely out of the main fulls. 

As regards the main question which has so long agitated the minds of many persons interes 
in the improvement of this harbour, and in either case as I believe with an equally since 
wish for its improvement, by those who advocated either of the methods proposed, viz., wne 
eastern or western works were best as a general principle of improvement to the harbour? I can s 
this much, that in my judgment the harbour may be improved, and a straight channel forme an 
maintained from the pier head across the sands to the sea, by means of either eastern or wes 
works, with different degrees of efficiency and different amounts of cost ; but as one method has 
already adopted and carried out to some extent, and with apparently good effects, I have no hesi a 
in strongly recommending that the continuation of the east stone breakwater be steadily and cons ^ 
persevered with in short lengths, so as to give time for the current to excavate the foundations^ 
turning round its end to the eastward, as the work proceeds, and that it be carried on at its pr^ 
height, till such time as the low-water channel will take a straight course into the sea in t e 
direction as the breakwater, and which in my opinion will not be till the end of the breakwater c 
as near the sea line of low-water as the last bend of the channel is, where the stream takes a sou ^ ^ 
course into the sea. What this absolute distance may be, I am unable to state (from there s 
survey or plan of this harbour in possession of the Commissioners, a deficiency which I 1 ! 

from the strong representation relative thereto made in my former Report, would have been o . 

before this time), hut which distance I imagine may be about 3000 to 4000 feet from the presei 
of the breakwater. fqiOOf. 

Now taking the part already done to be about 1200 feet of efficient breakwater, at a cost o > 



tainly improved in appearance, and 'is 
whether this improvement be wholly ow 
other circumstances may not have contri 
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it would, by the rule of proportion, cost 10,333/., in the nearest round number, to complete 4000 
feet; and which at an expenditure of 1000/. per annum, would complete the work to that extent in 
flie eleventh year from the time of its commencement, or, in other words, 1000/. per annum would 
serve to add about 388 feet yearly to the breakwater, more or less, according to circumstances. 

I mention the sum of 1000/. per annum, from having understood that about that sum will probably 
be available for harbour improvements, after defraying current expenses ; but that, or even a smaller 
sum, uniformly and properly expended, will, at no distant date, prove the utility and efficiency of an 
■eastern breakwater, for preserving a direct low-water entrance channel across the sands of Eye Bay 
to the harbour, so that the latter may be accessible from the sea during the night, by a single pair of 
•leading lights. 

With regard to other and minor improvements in the harbour, its channels, quays, &c., many 
might be suggested, but without a plan to lay them down upon, it is almost useless to enter upon 
the subject, inasmuch as no written directions for works of this kind, without a plan, can be under- 
stood in their details. I can only therefore recommend generally, that if the means offer an oppor- 
tunity, it would be advisable to deepen the Dandy Channel to the level of low water, and then stop 
the channel by Stag’s Hole, at or near its upper end, by which means the ebb stream (as well as the 
flood) would take that course, and the navigation be very much improved; besides which, a more 
effectual scour would obtain, and any accumulation ot beach be prevented at the mouth of and inside 
the harbour. 

Many other improvements might also be gradually made in the river channel, both at and below 
the town, particularly in the very inconvenient bend near Brede Sluice, and again at the mouth of 
the old river channel below, all which should be marked down with definite lines and dimensions, on 
a good plan and could then at any future time be gradually carried out, as the wants and means of 
the harbour might require or afford. 

Having thus touched upon the principal points connected with the improvement of this port, I may 
perhaps be allowed in connexion therewith, to make a few observations as to the besc mode of carrying 
such improvements into effect. 

Hitherto it has been the custom (as I am given to understand) for individual Commissioners or 
members of a Committee to undertake the direction and management of the harbour works, or certain 
portions thereof, according to his or their notions ; sometimes by erecting works west of the harbour 
entrance, and sometimes east, as the case might be. 

Now this mode of proceeding is in my judgment extremely represbenible, it is unbusinesslike, it 
tends to promote animosities between individual members of the Commission, who may each be 
actuated by equally priseworthy and honest motives in advocating his favorite plan ; it tends also to 
the waste and misapplication of the funds, without fixing any proper responsibility, and is moreover 
below the dignity of such an important Commission, to have their works carried on in such an 
unusual manner. 

I therefore take the liberty of most strongly recommending the Commissioners, as a first and most 
effectual step to their improvement, to have the whole of the executive part of their proceedings put 
upon a better system, by laying down a fixed plan of improvements, and appointing a responsible 
officer as resident engineer (or expenditor, as I believe the local term is), to see to carrying the 
harbour works of all kinds into effect, who should receive his instruction from, and be accountable to, 
the body of Commissioners only, or a committee of works to be by them appointed, and over whom 
no individual Commissioner should have any controul, or of the works under his charge; by 
pursuing such a plan as this, under proper rules and regulations, I have no doubt unanimity would 
prevail, money be saved, the improvements be expedited, and the town and port of Rye, together with 
the sewage draining out through the same, be all greatly benefited ; and also, that within the short 
space of from seven to ten years, there may be a direct channel from the sea into Rye Harbour, and 
a very much improved navigation up to the quays, and town of Rye. 

W. C UBITT. 



Extract from Mr. John Rennie's Evidence before the Rochester Bridge Committee in 1820. 

Q. Then would not any obstruction, such as a weir or a dam across the river, have a tendency 
to prevent that injury at that part of the river where such weir or dam is placed ? — Quite the reverse 
(if it is a tide river), for although it obstructs the water in running down from the interior of the 
country, yet it obstructs the tide-water from flowing up ; and by obstructing the tide-water from 
flowing up, it prevents that continual scour which takes place by the flowing and ebbing of the tide. 
I can give the Committee a very strong fact to prove the truth of this observation ; it happened about 
twelve or fourteen years ago, that I was employed to take a survey of the harbour of Rye in Sussex; 
that survey showed a very small depth of water from the sea up to a place called Scot’s Float Sluice, 
which acted as a dam or weir to prevent the tide-water from flowing up. During the winter after 
that survey was taken, ihe sluice being in a very indifferent state of repair, was blown up by a 
land-fresh, and the tide of course was admitted to flow up the country as far as the level would admit. 
I was employed the year following to survey the same river again, and I found that during the 
Winter in which the sluice was carried away, the river deepened nearly three feet. 

“Rye Harbour has been ruined by embankments.s It appears in evidence in a law suit, 1831 (Lewis 
Duke of Newcastle and other Commissioners of Sewers v. the Commissioners of Rye Harbour, for 
cutting and removing a bank or weir), that formerly a 64-gun ship could use that harbour which is now 
ruined.” 

Chatham Dock, 20 tk January, 1818. 

Extracts from the Report of Mr. Rennie, to the Commissioners for revising the civil affairs of the 
Navy, 14th May, 1807 : — 

F . “ 1 hold it to be a received opinion, that of the many causes which concur in the deterioration of 
rivers, the two following are the most prominent, viz. — 

“ First, Embankment of marhes, stopping of creeks, and all encroachments on the space over 
winch the tide has formerly flowed, for, by diminishing the space to be filled iu any given tune, (which, 
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Appendix. in this case, is the time of the flowing of the tide,) a proportionate diminution in velocity will ensue 

and in the effect of the current in carrying off every sort of alluvial and other matters. 1 

No: 34. “The second cause to which I allude, is the contraction of the breadth of the principal channel bv 

partial dams, or by bridges built on starlings, similar to those of London and Rochester.’ 5 ’ 

“ London, February 24, 1801. 

“ The first plain and abstract question, ‘ whether the embanking salt marshes, overflowed by the tides 
and discharging their waters through a harbour, may be prejudicial to such harbour ?’ we feel no diffi- 
culty in answering. We consider that the magnitude of every tide harbour, both as to width and depth, 
is generally proportionate to the quantity of such flowing and reflowing water ; and every subtraction 
from such quantity by embankment, tends to decrease the magnitude of the outlet to the harbour and 
applied to the case in question, though a considerable quantity of fresh water flows through the harbour 
of Rye, it bears but a. small proportion, especially in summer, to the quantity of salt water. 

“ That the giving up the marshes for embankment will be giving up a great natural agent, which 
with other adds, might be made greatly to improve the harbour ; that any other aids, without this agent', 
will only operate to keep it in good repair as a smaller harbour.” 

“ John Rennie. 

Jessup.” 



Mr. Airy on Wexford Harbour. 

In stating to the Tidal Harbours Commission my opinion regarding the measures proper for the 
improvement of Wexford Harbour, I think it right to state the sources of my information upon the 
condition of that harbour. I have no personal acquaintance with Wexford, but I have carefully read 
the Reports of Sir John Rennie, (1831), Mr. M'Call, (1837), Mr. Cubitt, (1838), Captain Vetch, 
(1841), and Mr. Rendel, (1844), as well as Captain Frazer’s letter, (1845). But above all, I have 
diligently studied Captain Frazer’s admirable chart, (1843). I have no doubt, that, after examination 
of these documents, and careful reflection upon them, I ain much better acquainted with the state of 
the harbour than I possibly could have been from any personal inspection. 

It i3 not nry intention to criticise in order the Reports to which I have alluded. I shall have occa- 
sion, however, to remark specially upon Mr. M'Call’s proposal, and generally upon the recom- 
mendations which appear in some other Reports. 

. Referring, then, generally to Captain Frazer’s chart, I shall proceed to notice the most remarkable 
circumstances of Wexford Harbour. 

The first extraordinary circumstance is the relation of the extent of the harbour to the width of Us 
entrance. The lengthof the basin, north and south, exceeds 8 miles ; the average breadth (including in 
our estimation of extent the smaller basin above the town of Wexford) is perhaps nearly 3 miles. The 
whole tidal surface is, therefore, about 24 square miles, and the whole of this is filled and emptied al 
the same tide. The width of the entrance is less than half a mile. Consequently, the discharge is 
the same as if there were a river of the same width as the entrance, but 50 miles long, to be filled and 
emptied at every tide. 

I think it probable, that in no other harbour in the world is the “ equivalent channel ” so long as in 
this. The rise of water in spring tides is about 6 feet. If, then, the average depth at the entrance 
were 12 feet, the length of the column of water to be run out in 6 hours would be 25 miles, implying 
a maximum velocity of about 6 miles per hour. It is evident that this is sufficient to tear up the 
bottom at the entrance of the harbour very rapidly, (unless it were rocky j it is, in fact, clay and 
gravel), and to increase the depth enormously, until it becomes so great, that from the increase of 
section thus produced the current will be less rapid. 

The second extraordinary circumstance is the relation of the depths of water, at and near to the 
entrance of the harbour. In the channels within the harbour, the depth (at low water) is 6 to 9 feet. 
In the narrowest part of the entrance it suddenly deepens to 50 feet, and then immediately on the 
outside it shoals again, till, (I believe) in no place whatever is there a passage with more than 8 feet 
depth. This state of bar continues for half a mile or a mile, (to different distances in different 
directions), and the depth then gradually approximates to that of the neighbouring sea, north and 
south of the harbour. fa fa » 

The connexion between the second circumstance and the first is obvious. The enormous tidal 
current has scooped out the entrance of the harbour to a great depth, and the matter thus disturbed 
has deposited itself on the bottom of the sea at the smallest distance at which the motion of the water 
was sumciently slow to allow it to rest. The effect of the tidal current has been precisely the same as 
i a. dredging machine had been employed to dredge the entrance very deep, and to discharge all the 
.matter so raised withm a mile of the entrance. 

It fortunately happens that the form of the Wexford Basin enables us to illustrate this action in 
various degrees Above the town of Wexford there, is a small tidal basin, with a surface of about 2 
square miles. The channels in this small basin are L2 to 18 feet deep ; the depth at the entrance of 
tnis small basin (opposite Wexford) is 19 to 26 feet j below Wexford, at the same distance from the 
entrance ot this small basin as the distance of the exterior bar from the entrance of the great basin, it 
becomes 10 feet; and afterwards 5 or 6, in the centre of the wide expanse of the harbour. It is 
evident. Here, that the small basin has produced an effect analogous in kind to that of the great basin, 
Dut smaller in degree ; it has not scooped its entrance so deep, and has not deposited the matter so 
heavily immediately beyond that entrance. 

Some of the engineers, in the Reports to which I have referred, have recommended, with a view to 
^r, 1 M P v 0Verae v t ° f t , he P assa S e over the exterior bar, that the currents of the ebb from the great basin 
80 dire . et l e . d as to act with even greater force at the entrance than they do at present. As 
n' 8 Spe , instance, I have only to remark, that this amounts to the same as recommending 
mar wnen one dredging machine is found to be impeding the approach, by deepening the entrance 
ana depositing the raised matter all round the entrance, another dredging machine should be placed, 
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SO as to double the injurious effect of the first. But, as reo-arrU f , 

general, I think it proper to express my opinion, that a great mistake hS freouemf hf 
by engineers, in supposing that a rapid efflux is necessfrily beneficial to fc? co ^ nn ? ,tted 
When the entrance is narrow, the action of the sea always tends to snrcld ih 4 j °?. & , harbour - 
it, so as to form a line continuous with the bank on both sides nf th* Sand ^ sh,n S le “cross 
entrance clear for navigation, it is indispensable to have such an efflux ac Sn' * an $, t0 liee P that 
through such a line of sand or shingle. But in , Ca P able of bursting 

probably 50 times as great as is necessary for that purpose and th„ , We liave an efflux 

I have said above, is purely injurious. P P ’ and the efFect of such a g™at efflux, as 

I conceive, therefore, that it is perfectly certain tW «_.* . , , ,, . 

entrance of Wexford Harbour must be the contraction of the St % to -.improvement of the 
cannot say how much ought to be left; but iThouW Tu^t *** - 1 

addition to the smaller basin, that extent would be amnlv mffipi.m Pour ‘squat e miles were left, in 
without raising a bar on the outside. P y por kee P ln § tbe entrance deep, 

Supposing this determined on, the next consideration would be what steus should h. , p . 
secure a deep channel outside the entrance? Should a channel he a? W b tek n to 

through the bar? or should a new entrance be " f™ th , lh ? P resent «“■»»“ 

lee, remarked ^by the J who” have’ USSk J upo^, mv 

bS^“^T' 0f ' "would ^ 

bending round it. The consequence of this would infallibly be, that the whole scourino- Dnwpr nf 

pL must, £ 1“ ^rlnlSd, " "" “ Se ™ US> *»* 1 “” ei ™ * h “ Mr.M-C.irs 
exS™ W? S / *V the u ’ ahaolute ’y necessary, for the interests of the quays at Wexford, that the 
,fii flc-n ch . annel *° the east > immediately after passing Wexford, be preserved, I imagine 
™ e Y fea ®L b,e P 1 ;'" which can be proposed is the following The eastern reach of the channel 
fo«owtififalTom e h f0rfl 18 t0 i be P" cs , erved inits Present form, and the north-eastern reach which 
Here the 1*1° ft ™ A ‘° b ? COnt 'T d a little way till it reaches the angle of Big Island. 

!l! i i' n R teatl ° T f turn rng to the south-east, as at present, is to be turned to the east and 
passing cl ? setathe Breast Island and Little Breast Island, is to be carried through the burrows into 
inentioned^' possible, to carry the channel a little farther north than I have 

channel Lftl! I d.niciilty m removing the small islands, it would be best to carry the 

SdXar s of thi *1 -ftf L landS at P resent stand ‘ The ° ld entrance must be stopped, 

na an parts of the basin not specified above must be embanked. 

MwfpoptTcSiahentr inl ° m ” h d “ per ‘ ha ‘ ° f 1,16 Soulh B V> 10 «'■ 

c»S e “« Z fA“" J tid .f “ “ te ™ r t0 ">« »»- J bar appears to be what I believe is u.u.lly 

stances thlt'th ' ^ * f ' t,d ?' . ^nd l ] ,e cffect appears to be, what may be anticipated in such circum- 
n or h or m ,1? ,u "“/“Marl tendency to incline the mouth of the entrance-channel either to the 

should hp 6 S ? Ut -a ? expect, therefore, that a new entrance would nearly retain the position that 
The wnhf V r n T‘ th0Ut any P arbcular tendency to incline the direction of its mouth. 
n]an n , ks , tor the P Ian which I have proposed would be much less than those for Mr. M ‘Call’s 
unable to jud«r e e . ther the,r ex P ense w °uld be too great to admit of their practicability I am entirely 



? Observatory, Greenwich , 
21 st July, 1845. 



G. B. Airy. 



No. 36. 

A S Rel™. ?! 1* Annual Inco,, e of the various Ports of the United Kingdom, as derived from the 
oftVip on, i, t , 0rde !' of H°«se of Commons, in compliance with the Address to the Throne 
01 ttle 29 th July, 1844. (Mr. Hume.) 

England ...... £525,000 (approximate) 

Scotland 176,000 

Ireland 93,000 

Total . . . £794,000 



No. 37. 

e following works have been presented to the Commission : — 

On the Port of Rye. 

On an Instrument to measure the Force of a Wave. 
Report on Waves, read to the British Association in 1844. 
Book of Engineers’ Reports, and others, on Harbours. 

2 C 2 



Mr. Meryon. 

Mr. D. Stevenson, C.E. 
Mr. Scott Russell, C.E. 
Mr. Stead 
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Jteport on the Quantity of Silt held in suspension by the stream in Dover Bay in February, 1845. 
g rR Dover, lit March, 1845. 

In obedience to their Lordships’ directions of the 4th ultimo, to proceed to Dover and 
make experiments on the deposit of silt, &c., and to report the result of my observations with as little 
delay as possible, I have now the honour to enclose a Journal recording, m a tabular form, the obser- 
vations made on this subject during the past month of February. 

These observations have been made at all times of tide, and m the various states of wind and 
weather, and generally in the fair stream of the channel tide at about three-quarters of a mile offshore 
—that is in the line of the southern breakwater of the harbour proposed by the Harbour of Refuge 
Commission of 1844, as shown in the accompanying chart of Dover Bay. 

A few samples of water have also been taken from Dover Inner Harbour; from Folkestone to the 
west, and from Ramsgate to the east. . 

For the sake of more ready comparison, I have reduced the results to the proportion of the number 
of grains of silt suspended in a cubic foot of water; and which may he seen on inspection by merely 
running the eye down the last column of the annexed Journal. The experiments were generally 
made upon upwards of two gallons of water. ... 

The maximum quantity of suspended matter in Dover Bay was found at high water spring tides, in 
a strong off-shore wind at N.N.W., when as much as 473 grains per cubic foot of water were carried 
along by a tide stream running at the rate of knots an hour. 

The minimum, quantity observed was on a calm day, at slack -water, when 11 grains only were 
found. 

The average quantity of matter borne by the stream, if we include the extreme cases, amounts to 5l£ 
grains ; and rejecting the extreme cases (which I have no doubt is nearer the truth) to 33 Q-ths per 
cubic foot. 

Yet there is no permanent deposit in Dover Bay ; it is manifest, therefore, that if any take place, 
the returning stream carries it away. 

In the event of a close harbour, with only one entrance, being constructed in Dover Bay, we may 
imagine it to fill and empty, with the tide, like a basin ; the upper portion of the water, or all within 
the range of tide, would be changed twice in the 24 hours, or, more correctly, 704 times in a year. 
Now, the mean range of tide here is 15 feet and if we suppose the whole of the water brought in to 
bear the average amount of silt, and the whole to be deposited (which is an extreme case) the quantity, 
at 51J grains per cubic foot, would amount to 77£ lbs., or, at 33 grains to 51 lbs. per annum on each 
square foot of surface. A cubic foot of silt, we find from experiment, weighs 103 lbs., the former 
quantity, therefore, would be equal to 9 inches, the latter to 6 inches in depth of solid deposit annually 
over the whole surface. 

From the known nature of fluids we cannot suppose water heavily charged with silt to remain 
outside a close harbour, and not press to diffuse itself throughout the mass of lighter water within, and 
as at all times there would be a column of 45 feet, or three times the depth of the tide, (in addition 
to the tide itself at high water,) thus pressing for entrance, the further deposit from this cause muBt 
not be overlooked, although I am not prepared to say that it would be anytliiug of importance. 

Although this amount of suspended matter seems large, there is reason to believe that an equal or 
greater quantity will be found along the whole of this coast. 

In Ramsgate Harbour, to the eastward, with an area of 42 acres, the deposit is 2 feet in depths 
year; at Folkestone, to the west, with an area of 14 acres, it is the same. In Dover Harbour, with 
an area of 28 acres, there is every reason to believe it is quite as much. This is, perhaps, not more 
than might have been expected in small artificial close harbours, where fully one-half of the matter 
brought in by each tide is deposited ; nor, indeed, are these extreme cases ; at Hull the deposit at 
the entrance of the docks is, I am told, as much as 7 feet in depth a year, and at Liverpool and 
Bristol probably even more. 

But the most remarkable increase of sand on this coast is in Dungeness East Bay. There the 
“ Roar,” or “ Newcome Sand” has extended considerably towards the Ness ; the low water markkas 
moved outwards over a space one-seventh of a mile average breadth, by upwards of 3 miles in length, 
during the last 35 years ;* where in 1809 were 2 fathoms water, we have found dry sand; and where 
the chart of 1809 gives 10 fathoms, we have found 10 feet; but omitting for the present all calcu- 
lations, based merely on the shoaling of the water, we have (in addition to nearly as much shingle) 
an increase of 430 acres of dry sand, averaging 2£ yards in depth, equal to a mass of 5 million cubic 
yards, or 7 million tons of deposit in 35 years ; and this without any artificial construction. 



* It appears that since the erection of Dungeness Lighthouse in 1792,+ the Ness has advanced seaward 
about 121 yards; or, at the rate of 7 feet a-year. This, would hardly seem sufficient to account for the 
great increase of sand in the East Bay. Since the date of the former survey in 1809, the “Swallow Bank, 
which lies about 2 miles off shore in the East Bay has materially decreased. 



+ Dungeness Lighthouse was rebuilt in 1792, at BOO yards nearer the shore than its old site, and, as we learn from » 
inscription in the lighthouse, at 100 yards distance from the sea (whether at high or low water is not stated, hut we w>“ 
assume the latter). The date of the erection of the old building is not known ; but, from Jeake’s Charter of the Cinque 
Ports, written in 1678 (page 124), it is conjectured that it was built in the time of James the First-say 1G03. Sup- 
posing that the old lighthouse was erected at the same distance from the sea as the present one, that is, 100 yards, 
would give us 7 feet 10 inches as the annual rate of increase of the point during 190 years. . . .... 

Now, from actual Burvey of Dungeness Point made in Her Majesty’s ship Blazer,” in November, 1844, we find 1 
the distance from the centre of the lighthouse to low-water mark of ordinary spring tides is 221 yards ; consequen i 
if, as stated above, the present lighthouse was built in 1792, at 100 yards from the sea, it is manifest that the Ness na* 
advanced seaward 121 yards, or at the rate of 7 feet a-year for the last 52 years. This is certainly a reroartcaw 
coincidence. 

. The distance from the beach to the present limit of shingle, in going northwards towards Lydd, the nearest town, 
is about 5800 yards ; and supposing the shingle to have increased rather more rapidly at first, or at an average ra 
3 yards a-year, this distance will carry us back 1900 years; or, speaking generally, we may imagine the sea t« 
bathed the foot of the present limit of verdure about the commencement of the Christian era. 
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1 10 t ]j e ra te of stream that 'will bear a certain quantity of matter in suspension, it is not 
tVith respe iments below t ^ e surface, for want of proper instruments. It appears from the 
gasv to try ay ^ & gtream of knots held the largest amount of silt yet taken up, namely 473- 
cnclosea ]° ur , . foo( . . Q sus p en sion, — but we find also that a tide stream of half a knot carried 30 
£TainS Average amount) in suspension ; and even at slack water on the surface, in a calm, we found 
to 3 ? grains suspended in a cubic foot of water ; there was, probably, however, an under 

cU nent ^ ““V™. foun a n0 me ans of measuring these sub-marine currents, which certainly exist, 
BjSJ from the surface current. Neither Massey’s Patent Log, nor Clement’s SillomUre are 
and dmer 1 . Woltmann’s “Hydrometric Fly” or Tachometer (used to measure the velocity 

seems the most likely instrument to accomplish it. I believe that such an instrument 
oft t fully used by the Messrs. Stevenson, C.E., on rivers in Scotland; by Raucourt, in mea- 

b3S - fth veTocity of the Neva near St. Petersburg, at a depth of 60 feet; by Defontame on the 
su rmg th^e oc > ^ geveral Tivers in Germany, but the only one, which, through the kindness of 

J“ un i’ 0 E I have been able to obtain, was out of order. I have heard, also, of a recent ihodi- 
I tilTof thb instrument by M. Aimi, of Algiers, now at Paris and have wrrlten for an account 
s,,»n of ta ^ a Belies of lowM to swim at each fathom depth, with a fee wire 
tiling to\he surface; but such observations require much better weather than the late inclement 
flnring which my experiments have been carried on. ■ . . 

TlaH«»tated .hat, from on analyeie by Mr. Phillips, of the Museum of Economic Geology, 
tfc.K Dover ia composed one half of fine sand , quarter of chalk, and quarter of vegetable matter. 

With respect to the time required to deposit, further experiments are necessary; hut from some 
trials in tal^gkss jars, I found that in still water fully one half of the particles (all the sand) dropped 
to the bottom in a few seconds. 

I add a few words on shingle ? From observations I have been enabled to make recently on the 

nm 

mrnssmm 

arrested when we please. 

Id conclusion, I may, B^he“e^ 

experiments to cause any doubt in my mindas “S' ^ ‘ cy „, _ harbour with a large southern en- 

tags harbour of refuge and y f he adopted, (and the non-deposit of silt in 
trance, as proposed by the Harbour Commission or mar yc , if it be preferred, to endea- 

Kibgstowh Harbour, in Dublin Bay » muehmf«™. of such a pta,) or, rfrtbe ^ j ^ 
vonr to keep a current through the harbour, and ! , ; f lh set of ti ,, tide stream, and carry 

the result. Give but the eastern and western eminent engineers consult as to the 

them out into the deep water, which is close at hand , le , ; n d e t ac hed masses, or in 

best mode of constructing the outer parts of those !»“'> “ ," eim of m less than a knot an hour, 

some manner, (if such he thought desirable,) so as to ens -i- i. nr s ;u . w hich two evils it 

throughout the harbour, and there will he little to fear either 

must never be forgotten are not peculiar to Dover alone, bat are common to, and equal in amount 
Dungeness, and every part of the south-eastern coast of Eng an 

I am, &c., 

(Signed) John Washington, Captain. 

To the Secretary of the Admiralty . 

P.S.— I am indebted to Lieut. -0 oh Colquhoun, of the ^^^^guard ,™ndtothe Commanders of 
ducting these experiments. Also to Captain Peat, RN., , p acl{et Service generally ; to 

the Revenue Cruisers ; to Captain Mercer, RN., and the 0 _ N t j cut> Radcliffe, R.A., and 

Captain Martin, Harbour Master at Ramsgate, Lieut. Wor 5 ’ ■ ’ Simmons, R.N., who in 

Mr. G. Turnbull, Resident Civil Engineer; but I* of ^everfda/ during the past month in 

addition to his coast guard duties, has devoted the greater part of every nay aun 6 f 
assisting me with much zeal and intelligence. 
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through the Puddle-deep and &mo v Ie Slu‘2 XT? Pl,rl 01as *»” Bank, 4-^AIso 
Deepened to 10 feet ,t ‘° “ h “fc 2 »— 

"-inch vessels drawing 11 feet water’ now f 2 '- 5 *et depth of water at Glasgow 

Dumbarton Bank and Long Dyke 32— —Rule ? P *° th 5 Qu *>'' 29 Made cut! » 

and 133 at mouth of cl* 7Za^ ]o l ' ° f L°° J*">» “ gC“ 

Trus S t'e"e S 4f “’“S'"’ 1 “ so “ tl «de of Newshot at 7OO0P43 — R. ai ""“, e * .«P=nse of 

Trustees, 46 States it to be 100 yards shorter m • ““““tends it to Clyde 

cleared out would hold 34 millions of cuhiffS of water T/" T ' L°? “ d i{ 

Henderson projects 150 yards into the river west of Negate Me“^l EX bel “"? i ”B <° Mr. 
? lb * ed ?P y a dy ,nd wil1 s °»“ “me meadow land ?i 50 ~ The f™ 11 ' channel is 

greatest improvement to the river, 61 Rate of tWM « * r~^ T ° 0pen lt ’ nr °uld be the 

13 miles an hour, from Bowling to Clyde BimkonlvfiA SE ^ f° Tt ® Ias ? ow tr > Bowling, 
gow 10 miles an hour, 64— -Attributed to fh, u ’ !“ d from C1 - vde B “k to Glas- 

bv^the f 5 t ~ r: Ordered . t0 desist from pulling down a dy!c^77— The™* 1 n .f 1 t ° d j fference in 

by the late John Rennie, 78 Removed a weir q J * ' lbe Parallel dykes erected 

weir at Stockwell-street Bridge stops considerable the GI "»S»w Bridge, 91 The 

tides flow above the Glasgow Wate™T« to about ° f f ' tld ' u P’™' ds > 92 Spring 

were removed 25 million cubic fee™d,l water wnS 7 % a” ? ks *f w > 102 « 

tide, 105 -Weir is necessary to support bridge 106— ^Weir mdea aij cve Glasgow each 
ment to sustain the level of low-water above hrvGof^Tv u 61 c W r S , made by Act of Parlia- 

121 If removed Glasgow need “t be den, ved f f n ° f “ he Wa “™*s Company, 

Dalmamock, 3 miles higher up at the limit of f fre3 . h , w “*"i thc “ , «r might be placed at 

to manufactures, Sc, 132— si Zer ° 129 Need Mt «•* damage 

Within the last six /ears has dmlldS “t^ m R* 6 7*? W °» brid S=, 136— 

138— The effect i great impm,?meM i! trl « !”?p y "* of duff fr °“ btd ° f ™er, 
low-water 11 feet, and bottom soft 146 A ha’- cot present depth at Glasgow Quay at 

has been proposed, 148_oS to ti^t™ n!, ^r es “P“ of holding 60 ships 

difficulty in making it a wet dock ? it would bp wT'™ ° f tb ?i & r ° und there would be great 

water, 149 Rise of tide at G Lo W Ouav fi ft a T al basin with 15 feet ^ low- 

side of river at Stobcross is good ground fo/a fW 6 “{*? *?„! feet ’ 149 On the north 

puddled, 156 Clyde is too narrow ■ all the S TT’ 149 — Such a B «sin might be 

should be cut off, 158 During the last two ve^ wW^T 66 " n ^T and the Cart river 

cut off point on north side from the Kelvin IT , tneS ? has added 7 i acres to the harbour; 

Newton, Fairfield &c. 139 p m % i - ^ ’ bas ? lven P luns for cutting off at Over 

alveus of the river, 162-* The Clvde too imi^U bje ^ tU T b !? t0 SOil dred S ed U P on the 

left solely to local powers; it should kSStl f *T trade ° f the countr y to be 
Trust composed 0/33 memSero, pfinS ^ The Clyde 

dredging, 204 The oldest map of the benefit C] y da to 

shows 2 1 9 jetties begun in 1 768 bv Golbome • andrbp f , Kyle ’ °/ ( ’ Ias P ow , m 1 800 ; this 
would show any present encroachment!, 214— alrirer mi^he ' ' nver f f d therrf “'U 

obstructions, 219 At nresent tbprp il n , , e r veT . m !8 hf be improved by removing 

cubic yards ’annually;’ a iTm les C °- *1™ e G ^ H arbour, 80,O0§ 

each year, 219 Ten feTt d3’of w^i I Z v, T^’T baD i of 60 > 000 cub ic yards rises 

low-water or double a spring tide, 255— Remo^l of obstruato iSTaf 

“re “ * hb f T°™ “» Id b = **£ 1? 3e“S 

has been resident engineer buMbe SrlT b ?T consulbn S engineer during the time witness 
Bridge is said to b« E, Q ’ the plans have not been submitted to him, 260 StockweU 

mmirnmm 

1 

neem^the we r maybe taken away entirely, 496 But no attention was paid^ ^t”his renore 

and GryfeToO-l^EreJ l844 .M““ 5 t P“* bei »E < h ™»n into the streams Black Cart 

worW Xa ■ u E ™y ,“ xll >"y should he kept open, 511 Suggested the 

been raised 6 a^jumr w Brtreby 80,00f> cuMc yards of soil additional have 

from the bed o/the’river 51fif!5t X “ b “‘ ■» order to remove boulders 

diving bell 516 o. .’ In the year 184- was ordered to desist from working the 

«nresrt!lTOe™r„fnw he J‘“ carr ! ed out C1 y de " Bowling Basin of 14 

bed of Clyde? 526 Has fatod H 1000 U to , "Th & u' 511 Bo ’ lldeIS " f whin-stone still in 

aa htted 1000 tons of boulders per year, some weighing 5 tons, 531-8 

2 D 2 
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Expense of dredging from Bd. to I2d. per cubic yard, 535 The soil is chiefly fine 

sand, and comes from the upper country, 541. 

Witness has extended a pier at West Port ; reported to Board of Works on the improvement 

of the rivers Boyne and Drogheda, 184 Plan published by Irish Board of Works, 189 

Gave a plan also for improvement of the river Moy in west of Ireland, 194 Also planned a 

harbour in Tramore Bav, in south of Ireland ; improvements on river Suir ; and gave two plans 

fur the improvement of Troon, 195 Opposed a dam across the river at Belfast; made plans 

and sections for improvement of river Foyle at Londonderry, 196 Gave evidence against the 

dikes near Newburgh on the Tay, 201 Local influences are prejudicial, Government should 

have control in all Harbour Trusts, 205-6 Landed proprietors have generally encroached, 

208 Embankments to a large extent are proposed in Ireland; at Belfast 2500 acres; at 

Lough Swilly ; and Lough Foyle, said to be 20,000 acres, 209 Has warned the Trustees 

of Londonderry against this encroachment, 211 Is of opinion that it would be injurious to 

enclose Jarrow Slake on the Tyne, 212 Is of opinion that all harbours should be under 

Government control, 228 Such is the system in France, where it works well, 233 

The first and most useful thing would be to obtain accurate plans of all our ports, 238 

It would be true economy on the part of Government to spend money on our ports, 241 

Has been applied to to go to Rouen and report on the Seine, 243 As a general principle is 

of opinion that cutting off tributary streams or damming up creeks is objectionable, but excep- 
tions may arise, as at Belfast, where it might be a benefit to cut a more direct channel to the 
sea, 546. 

Stevenson, Ai.an, C. E., Engineer to the Northern Lights . p. 13 

Has viewed the Tay, Forth, Rihble, Lune, and Dee, 283 Surveyed the Tay in 1833, prin- 

cipal obstructions to navigation were at Kirwhinnel Ford, at the entrance of the Earn, at Seg- 

gieden Ford, at Mill Hurst, and other fords, 286 Obstructions caused by 9 jetties on the 

south bank of the river, accumulating large quantities of gravel and mud, 290-295 Some 

jetties removed by process, 297-302 Jetty at Wemys removed on remonstrance, and mud 

bank dredged away, 308, 309 Dykes run out near Mugdrum Island, and at Nethermain’s 

Island (the latter 333 yards long), with a view of forming land, 320-323 City of Perth is 

conservator of the river, from Perth to Invergowrie Burn, 3| miles above Dundee, 316, 317 

Pier of Caimie shortened by order of the Tay Commissioners, 331 Cairns in the middle of 

the stream removed, 333 Materials deposited opposite Pitfour, 334 Impede the flow of 

the tide to Perth, but deepen the channel at Kirwhinnel, 337, 338 In 1834, depth at Mill 

Hurst Ford, at high-water spring-tides, 11-9 feet, at low water, 1-9 feet; in 1845, high water, 
16 feet, low water, 4-9 feet, owing to the removal of the fords ; tide also reaches Perth 55 

minutes sooner, 340-360 There is now a depth of 15 feet at high water all the way to Perth, 

360 Tide does not rise to a higher level than formerly, but bed of river is deepened, 360 

Act for deepening river from Perth to Newburgh, obtained in 1834, 344 Has reported to 

Tay Commissioners that by dredging 850,000 tons more, a depth of nearly 20 feet might be 

obtained up to Perth, 363 Endeavours of landed proprietors to encroach on the banks of this 

river, the Lune and Ribble, such encroachments impediments to navigation ; several proprietor^ 

are Commissioners, 365 Independent Commissioners necessary for the purpose of appeal, 

local Commissioners sometimes at variance with public interests, 367-382 Proposals of all 

changes or improvements should be submitted to a public Board having conservancy of rivers, 

383 A local public officer to have plans, and to report, or check encroachments, 383-388 

By proper embankments and removal of obstacles, the velocity of the tide and its scouring 

power might be increased, 390 Occasionally portion of tidal water may be excluded with 

advantage, 393 Velocity of tidal wave between Newburgh and Perth previous to improve- 
ments, 3 - 42 miles per hour, subsequently more than 5 * 13 miles, 395 Lights and buoys at 

mouth of Tay aTe in charge of the Trinity House, Dundee, 400, 401 Alteration in mouth of 

Tay ; survey taken by order of Admiralty, 402 Tay drains 2,283 square miles of country, 

mean discharge, 220,000 cubic feet of water per minute; Earn discharges 54.959 cubic feet per 

minute, 403-409 Mr. Rennie says, Thames discharges 80,000 cubic feet per minute, 410 

— - — Soil dredged up from Tay in 5 years, 841,480 tons deposited at the back of Sleepless, 

Mill Hurst, and Balhepburn Island, 412 Tide reaches 2j miles above Perth, 35 miles from 

sea, 418 Saltwater extends a little above Mugdrum Island, which is 7£ miles below Perth, 

and 25 from mouth of river, 423 Jetties thrown out at Powgavie aud Errol very detrimental ; 

if completed, they would exclude 1,800 acres of tidal water, 428 The longest is half a mile 

long, 430 Proposed railway bridge at Mugdrum, if erected, would have destroyed navigation 

of Tay upwards, 436 No bridge should be permitted lower than Perth, if so low, 440 

No evil apprehended from swing-bridge over the Earn, 443. 

Has reported on the navigation of the Ribble, 444 Began to dredge there in 1838, 446 

Six feet depth of water have been gained. Ribble will admit of deepening 20 feet up to Preston, 

■147 There are now 14 feet up to Preston Marsh, 449 Full 31,000 cubic yards of mck 

have been excavated by means of coffer-dams, 452 Dredging will be carried on, and a wall 

completed to direct the current, 458. 

Has reported on the Lune leading to Lancaster, hut for want of funds no works have yet 

been begun, 462 Lancaster, 6 miles from the sea; and if proposed works were carried out, 

a depth of 16 feet at high-water spring- tide would be obtained up to this town, 464 At pre- 
sent there are barely 13 feet over the lords, 465 The obstacles to be removed are Scale Ford, 

Baffler’s Ford, Heaton Shoal, Colicway Shoal. 467-474 Depth of water at Glasson Dock at 

mouth of river, 25j feet, 469 Rise of tide at Glnsson, 21 feet, at Lancaster, 10 feet ; the bed 

of the river rises 11 feet in 6 miles, 479 Is not aware that the Corporation of Lancaster 

have enclosed several hundred acres of land at Marsh Point, 486 Estimate of expense for 

obtaining 16 feet at high-water spring- tides to Lancaster, 7.425/.; to complete further improve- 
ments in widening and deepeningthe river, 5,775/. in addition ; total 13,200/. — Note. 

Walker, Jamfs, C. E., Consulting Engineer to Clyde Navigation Trust, and F.R.S. . . . p. 24 

The proposed weir on Clyde is to be placed on the level of low water in the river before im- 
provements began, 590 Tide now falls out from 2 to 3 feet lower than formerly, 591 

Tide flows feebly 2 miles above the proposed site for weir, 593 Depth of the Clyde at Glas- 
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gow does not depend upon the tide, but on the river freshes, 596 Every fresh carries away 

more soil than it brings down, 597- Rate of tide at Glasgow 1 mile, of a fresh 4i- miles an 

hour, 599 Practically the weir in the Clyde does not impede improvements of the river 601 

-Just below the weir is a gully of 15 feet depth, 602 Before the deepening of the river above 

bridge by the trustees, its bed was nearly dry, 602 If it could be done, is quite ready to take 

upon himself professionally the whole responsibility of removing the weir up to Dalmarnock 

603 By this the river near Glasgow would be materially improved ; it would form a large 

basin, and would extend the harbour 2 miles higher up, 604, 605 If the weir were removed 

the river in a fresh might so scour the banks and bed, as to bring down Rutherglen Bridge 

6 0S Would wish anything done to increase the flow and ebh of the tide to the utmost, but 

the opposition would be too strong to attempt to carry such a measure now, 608 Has con- 

templated a plan for removing the weir, by having a pipe from Dalmarnock to the factories in 

the city, 614 Cranston Water-works might be united with the Glasgow Water-works, 614. 

If the change of channel could have been made completely from the north to the south 
side of Newshot Isle, it might have been desirable to do so, but under the circumstances it was 

wrong to begin such a work, as the weir could not keep two channels open, 642 Saw the 

resident engineer on that occasion, but as Rennie, Telford, and Logan, all preferred the north 
channel, he saw no sufficient reason to change it, 647 Since 1839, has been frequently con- 
sulted as to improvements, but not as to the mode of carrying out works, 674 Mr. Lo«-an 

gave the lines of parallel dykes which have been slightly modified, 674 It would be mis- 

chievous to remove the dykes, or to widen to any great extent ; Clyde has been more improved 
than any river in the world ; in Smeaton’s time, only 3 feet at high water at Glasgow Quay ; 
but by the skill of Golborne, Rennie, and Telford, it has been brought to its present state ; 'if 
Clyde had been made too wide at first, the present depth would not have been obtained, nor the 
consequent large revenue ; by widening it now to nearly double the former width, great increase 

of dredging will be required, 675 Depth in upper part of river due to freshes ; in the lower 

to tides; all the lower dykes should he half-tide dykes, 676 Considers it would be waste of 

money to close the channel north of Newshot Isle, and to open the south side, 683 The gain 

in distance would be 130 yards in 2 miles, 685 If the section of the south channel made by 

Mr. Aird be correct, the removal of half a mile of solid rock would cost ten times Mr. Bald’s 

estimate, 686 There is a longitudinal section of the river from Glasgow to Greenock, 691 

—The removal of the weir at Glasgow Bridge has so deepened the river, that Stockwell 
Bridge is in danger of falling, and as the deepening is to go on, it seems fair that the river 
trustees should pay the additional expense, caused by founding the piers so much deeper, and by 

removing the weir 1100 yards higher up the stream, 694 Sir John M‘Neil and witness 

reported that 8,100/. would be a fair sum to be paid for this purpose. 

The Glasgow Junction Railway Company purpose to carry a line of rails across the Clyde upon 
two piers 15 feet wide, to be built in the middle of the river, at 16 yards below Glasgow 
Bridge ; height of middle arch to be 35 feet above high water. The Glasgow Bridge lias 

6 piers, average 8J.- feet wide, taking up 51 feet of the water-way, 2248 The railroad 

might cross quarter of a mile above Rutherglen Bridge. 

Is not sure that it would be an advantage that Government should have the nomination of some 
of the trustees of a port. It is certainly desirable that all harbours should be improved as much 
as possible, to be of use in the event of war or had weather. 

Enumerates upwards of 60 harbours that he has examined and reported on ; lias not 
been able to lay down any general principles for improvements, each harbour must be treated 
per sc. The upper parts of a river usually depend upon freshes, the lower part on the tidal scour. 
Whitby is a case which depends almost entirely upon land floods ; the chief obstructions to 
the propagation of the tidal wave are irregularity of width and a contracted channel. Whitby 
is a case where the obstruction is entirely caused by the sand which is washed in from the sea. 
Judiciously narrowing and improving their depth is the best mode of dealing -with rivers, 2754. 

In Report on Thames of 1842 states that Barking Shelf is the worst in the river, and 
might he removed without difficulty : considers that it is much to be deplored that so important 
a measure as the removal of the several shoals in the river should, for the want of 60,000/., be 
left untouched The Report in 1843 enumerates 14 shoal places in the river, and that all 
might be removed, and witness has had no reason to alter his opinion ; contemplates a uniform 
depth of 12 feet at low-water springs from London Bridge to Gravesend ; dredging may be done 
at from 9 d. to Is. a cubic yard. Is of opinion that there should be one superintending power over 

all harbours to coutrol all operations where navigation is concerned, 2770 Considers that 

local trustees, with proper professional advice, are the most likely persons to be vigilant con- 
servators of their rivers; a general surveillance would be unobjectionable on public grounds, 2775. 
Is of opinion that there ought to be apian of every harbour in the United Kingdom, but would 
not interfere with the present efficient system of the liydrograplier, in having each port surveyed. 
There should be efficient conservancy over the harbours, but it will require great caution as to the 

party entrusted with the exercise of that power. 2782 Has reported that the embankments 

at Southwold Harbour are an evil, but it must not be supposed that in all cases the embanking 
of land is an evil. The Thames, for instance, was once six times its present width, and many 
thousand acres of marsh land have been taken from it with advantage, reserving always an ade- 
quate. breadth for a channel, 2785 The evil in Southwold Harbour arises from the tidal 

estuary |having been diminished, so as no longer to contain backwater to scour the harbour, 

2786 No reason to suppose that the shoals at the mouth of the Thames have increased, or 

that they will increase, 2789 If the Penryn Dock were made, does not apprehend any danger 

of silting up in Falmouth Harbour. It would be advisable to call upon the parties to give 
security for the completion of the works, or for their removal. The balance is in favour of good 

being done by the proposed dock rather than evil, 2806 With respect to the improvement of 

the Thames, is of opinion, that a Commission should be formed, in which the different interests 
are represented ; as the City of London, the Crown Lands, the Admiralty, and the Trinity 
House, and they should carry out the requisite improvements, while the two former bodies are 
at law, regarding the right of soil ; has reason to believe that this would have been done, except 
for the change of Ministry. In the meantime the navigation of the Thames is neglected, and 
its commerce interrupted, 2810. 
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GniY, Cham.es, Deputy Chairman, and Turner, Angus, Secretary of the Clyde Trust 

Act under 3 and 4 Via., c. 1 18, 552 Smeaton, Golborne, Rennie and Telford k 'u P ' 24 

engineers consulted on the Clyde, 553 Mr. J. Walter is nra com^fol . • hwelMn the 

Meeting to oppose Glasgow Junction Railway. 570— 6 u M — 
°f the river on account of the water-works, 576 Old weir at Glasgow Rrirlw .? a ' n the level 

atStockwenSridge 57 Q — A Bill beib» P-rlfianil? 

Pomnfn - 7, C ° U l- d “ 0t - at present be removed higher without injuring factories 58? ^ w th ® 

Company and two factories are secured bv stature 586 The trusted i i l ieS ’ 5 , Water 

sibdity of ultimately removing all the weira on the river, P ° s ' 

is straighter but rockv ■ would coot soon/ fn , QV , r ^ island south channel 

rive, wild object J ’.1,™^^ *• »f S 

claim the soil made by the dykes 624 Plvdp tnJ« h ^ ro P ri etors ot adjoining land 

injure nsvigstion, 626 There era clause, in the Act of 1S40°X wTnlLri' ^ "t!* 1 

the land-owner to protection for his banks, 628 It may be a ouLtlnn ? ho n 6 ht of 

of time, the public may not have lost its rights to the sojth ehS 628— 5 II I* 

the trustees can take land, formerly the alveus of the river on navine half ft By of 1S40 > 

Thl' wl^ l 'p?™"h™ reeetn® ff •*”¥' 4? » r «» ^ fc 

Sii^Sd^sin^a 1 : ot nr rv * p 

impru^dlnee Mr P S became ?,s^ta«r Clyde to have been mat, rS?y 

depth, as the only soundings in the rive/that the tai*^ m "“ ts P“ k exactly as to increased 

in 1839, 637 tMr. Bald ‘wes “stacTed bv the (W» T? ' r “P°”“W«S>r, were taken 

659 Ha, no knowledge of the ftlfrd h J ” 9 “? ! ? dee f “ 11,8 Port Glasgow Bank 

appears from the ,he ° f b °“ ld 'ri 

he had no authority to do so, 668. Many Renorts hav h aasurer, did issue such an older, hut 

mending improvements in ths aTn™ r 6 0 

as to improvements within five yeara but not as to thiol in ,T M WlJ u' r h “ been '"“tailed 

proposed that the Clyde Trust shall nev 8008/ t, w„,l P f "Mrynig them out, 673 It is 

dition of the piers being founded deep enough to dni e , re , ctla S the Stockwell Bridge, upon con- 

Founthtion, and weir ot Stockwell Bridge sLnrtWd / 2? f”” 8 . GI “S?’ V Harb »"'', 693 

so, es the Water Company complained of losing J * f J jT am “t 11 w “ s "scessaryto do 
piles aero., the river, 'under ./order of the cLt „ f SeSSonsTegl™ ly drivin!: * '° w " f 

0""I Commissioner, p. 33 

the Lane b, tie' Lancaster and ^SSy Sr“ Th '-? C “ ,ly f r ° p " a “ i W «™r 

lowest existing bridge, 702 Thp tnnn ^°™P an y will cross 500 yards below the 

proposed crossing ; ^the bridge wffl W tTSs' £ ™er, extend below 2 

quay, so that rigged vess&cotS Sd^ !! T h '"V 32 feet above the 
16,5 OOf. compensation for wharfs, storehouses &c but nnth!Z e • Th ? llwa y company offer 

The quay will probably cost 10 000/ 11 1 H.-’-”.* for improving navigation^ 1 1 

quay, 727— Of the two proposed ^ilw^D t t l lly Ve88e,8 , of 200 ^na come up to the 
interfere least with navigation, 730— Vessels dlSb^ 6 “"Ft* 1 one , above the town would 

reaches i mile above the town to Skirton Si at L , aW80n 8 wharf; 731 Tide 

is built on five arches, which are so low ,° bstrUCt ^ flow ’ 734 New bridge 

mitted it will interfere with 500 varrknf no m i l 8 Can pass ’ 736 If bridge is per- 

dredging took place in the Lune some yearn aS ^ 74^—0 8paC l 7 . 41 ~ 74 3- At S?ale Ford 

Quay Commissioners, on the ground of' bpinf^mc t c G . ? sent & lven to the new line by the 
generally, 745-752-f—Commissianers ellilFl f • h™" 6 " 1 * 1 “ lil " navigation, and the town 

bed ?f the "ver, and occupy 24 feet of watt™ Ki P iet » will stand in the 

inhabitants of Lancaster in favour of the new lin’e 757 I lf a “' 111 ' 0 ” at ‘ public meeting of the 

of intended viaduct, for the convenient 7f infl 9 ua J , s to be erected westward 

rmlway bridge wiH he prejudicial to fiow o'f Bth^lIsL^lTh 1 — “ 0f 0 P nim proposed 

done to the river would be by deenenimr tV. 0 r-L 11 , Tbe on ^ compensation for injury 
at bridge 10 feat above low wto CfSl— I ’ lmgt ? Ch “ mel 6 mi, <“ > b "d ofriS 
the removal of shoals to obtain an addition nl rip .w*?? 1 s ?- e P ort of 1838, recommending 
giving a depth of 16 feet at high water snrin/r^ ° f 4 / eet m lbe whol e course of the river, 
no funds to carry out such improvements & 7— P L,ncaater G 1 ”!; "otimate 13,2001.; 
feet; rile commerce of the district requiring’ a denth of^ m de P* h at spring tides, 12 
of such improvement would he very q great 8 7Bl *“ m 2 ° 9 at ‘P'‘“6 ttdes; but the expense 
It is the opinion of many of the Commissfol,.™ ,TT.u ° m the “”1 tak “ b f Ca Pt- Denham, 
SlSlf'c’ 8 ?.— Pr ?“ Sunderland PoiS o ‘ a improvement. are unattain- 

removal of which would create more expense than thot* Vet t " e kr S e 1 aam i*ies of sand, the 

A pian was contemplated in 1795 to dfoeri th ‘ ° y the obstructions in the river, 785 

lying between Poulton Ring, rMorMrmbe h R^ r!e o° f ,i, rl ''', r ,* hro ” Bh tbe P e ”*" s nl a of l»nd 
distance of 21 mile, in liil fiZ 1 " “? Salt Area in tbe Luneg a 

ensure a depth of 24 feet at few water 786-78? tlle n lerel "t JogWler mark, which would 
connect Lancaster by means of a rail wav wirh d i° r W& migllt retain the present river, and 

Docks at Glasson and the New Ouav ,,3’h? t- d - Cks constructed at Poulton Ring, 790 

7P3 ~ 797 — —Communicate with Lancaster h vn l ? ping unabl ® to reac h Lancaster or Preston, 
798 ~ — Ships of 280 tons have reacbprl T I branc ^ of tbe Lancaster and Preston Canal, 

feet of water would not answer the mirnnwc caster, 802 Of opinion that an additional 4 

Original sum demand coZSon oft T' ° T ^ inCrease of traffic ’ 808 

was to be allotted for improving theTaSinl - t ”*2 corn .P an y 25,000/., of which 10,000/. 

pensated by such improvements 815- The of -°P lnion that all injury would be com- 

shippmg or actual owners of vessels sol _ a J°rity of the Commissioners are connected with 

appointed is desirous of carrvino- _ • is °* °P in ion that the new Commission recently 

carrying out eny improvement suggested by the Admiralty or other 
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harbour, 822, 823— Lj of opfaL' 2t”"l LlL S .’tS*' the improvement of the 
of the railway for the .urn of 7,5001. in addition to the present eo S25 V The ‘.on™,’ 

exceeds Mr. Stevenson s estimate of pmonw f,,* „,„i ; a • "he 16,500/. 

feet, 821 Commissioners could borrow 30 0001 ^ and do ub'tWh" w” ™" e1 ’ ° r 16 

Company, communicating with West Riding of Yojk.hire wodd ? e ‘“ ra . Rui lm l 

ST ° f 1 ^ P ” rt ' 829 - 30 ~ A ”“‘ average income deSredtom SXu, 2001.7.^ 

E»iiM ; Henry Marcus, Commander in the Roval Naw. and PR 3 

Has been engaged 30 years in the surveying service 864 t?-, ‘ * * • P- 40 

to the Lune; discovered deep-water channel from Lun/ Deep t^PouTto^RinT " al f[ entran “ 

ra,S“Zfs7^fc Sld—RiYe'rm.yhedeepeLd ottaSS.'dS 
Poulton to Lancas’te 8 r 16 I30 OOoF 81B ? 'tv 8 “”S ( . ,ncl ,"? i ?S breast-worlt and basin.) from 

the sands have not advanced, S85 Tide flows ud the Kent within hnlTm-t" r ^ 0rt ’ 81 , nc ® 1826 > 

12 miles abovePoulton; n.rig.ble only .TSCSSwt 

S cltS ° f “ d r * ik “ J com^oictuta, teS S2h& 

m m ™e d S’ 5 wliTlt * d ! S- 0JCC1 W “ e r rW / ut ' * h " W “ oonld not be 

hav in ’ ?: *C }. J - • 6 5®“* and Ke f r rivers - being brought down on the south side of the 
3 Ml7r~892 f P H P nth h S P T nt fff PimltoaRi,1 S de P ends on the flux and reflux of 
CartmTll Wharf of water at high-water springs, over the top of the sand called 

Lartmell Wharf, 9 feet, across on the western edge 13, three miles farther 9 then 13 feet below 

low-water level in the channel ; 3 miles farther, 17 at high water, 893 Full 57 000 acres of tidal 

flie "eXof the* W ‘ ^ Tr ° Ut ’ ^4— E^very enclosure of sand wodd leien 

chann P P l hn f ilS’w 9 n of opinion that any enclosure would be prejudicial to the outer 

channel, but mside wouM embank all bight, and sinuosities, and straighten the river course, 

nent“toL.ul nM— H? n° nnnt " 7 deei ! T" off Po " ltm Ri "S. “*“™S * P'™‘- 
do so on ljo-hfB fn l g If 10,00 ,°^ we ™ t0 be ex P ended on the improvement of the Lune, would 

tw innn f £ * b "° y8 ’ 1 and P e L rch, . n S channels and shallows, 901 Is not of opinion 

“ 3 ^ Cien l deC P en the nvert0 16 feet U P t0 Lancaster, 902 Advises a floating 

derland and Pb^ ®5,* e f aouth :?“ t 8pit of the Fisher Bank Patches, and tidal lights on Sun- 
Ho t or n?,£ h H PelP °?K ’a° r 4 bbe y Spare > ty which means vessels could anchor in Sunderland 

Hole, or pruceed over the 4 miles of flats or bars to Glasson by night, 906 Arrangements 

ina lneraTh , ft — Qua ? Co . mr T is8ioners P ossess the light of Walney, erected in 1789, pay- 
wn S v S nnTl 3 * “."“P®*®* u * ,ts act,on ! a «d they have 3 or 4 buoys placed in an irregular 

Suha-in 8 T r ! ntend T e of a bu °y- ma8tPr > 90^-912 Considers that local trustees 

control over the navigation beyond the high-water mouth of the river, 911 

JSJJ 11 ? ° U t\ be a chan ? d ll « ht l lt l'g ht s vessels from Liverpool to the Solway, and all 

hi , J", te ^ mg the ba ,y P a y t0,1 ’ 914 ~ Jt 18 a very important light ; it consists of a tower 80 feet 

{L? ’ r * 3 * rga "? J a,n P? T nnd reflectors ^evolving, obscured every 5 minutes, showing bright 

T mmmute, 918 Navigation of River Lune deteriorated within the last 20 years 919 

i* ° f °P In, “ n that dred S i, 'g w °' dd have little effect, 921 System of harrowing better 

and cheaper, such as was used in Victoria Channel, Liverpool; but is of opinion it could not be 

uccess fully m the Lune, 923 The extension of the sand is the cause of injury to the 

9 o 8 4' Se ° f tlde at foot of Lune 28 feet > at Glasson Dock, at high spring 

S** 24 ., eeC > 21 at binary spring tides ; at Lancaster Bridge, 11 feet, 931 Depth of water 

® P resen t bridge and intended viaduct, 15£ feet at high water ordinary springs, at low 
l i l l , No possibility of any vessel proceeding above the first buoy at foot of Lune. 

f/. 6 ! bpl °^, Lancaster Quay, and 5 below Glasson Dock, without the aid of a pilot, owing to 

an * of . a h g ht > a ° d a P^per system of buoyage, 933 Is of opinion that if the whole of 

ucn estuaries were placed under proper independent authority on the part of Government, that 

uie navigation might long ago have been benefited, 936 Has observed the same neglect in 

navigation under other local authorities, particularly seaward of the mouth of the river, and con- 
smeis that some competent authority, not local bodies, should direct the placing of buoys and 

tb 3 necessa ry 1 improvements, 938 Harbours would then eventually be much improved, and 

tbp i UeS ,° n sbl P.P.’ n g not misapplied, 939 Persons at present employed are not supported by 

TT i °^ al authorities, and the latter do not possess sufficient knowledge on the subject, 942 — — 
n er ook to scour the Victoria Channel, Liverpool, but immediately after resigned a lucrative 

ppointment, owing to the vexatious difficulties that arose, 944 Considers that in the Lune, 

ere ie tide rises 18 feet, dykes or walls would be necessary to direct the current, 945 

i , e u PP er surface of dykes should come 3 feet above high water level, 946, 947 In case the 

y es on the Clyde were pulled down to make way for half-tide dykes, it would confine the 

, re f m }° B J enm navigation, ns it would not be safe for sailing vessels, 948 Is of opinion that 

si.” m u • estuar y 'he Clyde, require all the tidal water, but that within the river dykes 
snouict be raised above high-wateT level, 949 — L xhc last half of the tide-scour is necessary to 
t .P ,e ^hannel deep, also as great a flow of the tide upwards as can be got for the sake of 

outer banks, 951 Considers that the descending tidal water would not have the effect of 

e pmg the channel clear within the river, 952 For improving the port of Lancaster, recom- 

en s abandoning the Lune to its present course in toto, and by establishing a harbour at 

o ton, to enable a ship to approach within 3 miles of Lancaster at low water, 955 Should 

n embankment be run across Morecambe Bay, would recommend that the sea reach of the 
me over Sunderland and Cockram Sands be assisted by more buoys, and the interior of the 
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estuary straightened to define the outfall of the river, 956 Various plans for embankins 

Morecambe Bay have been suggested, 957 Considers the line from Poulton to Point 

Comfort feasible and advantageous, in stopping present dangerous indraught into the Bay, 959 

Does not consider such an embankment would be mischievous, 960 Depth of water at 

embankment would vary between 41 and 9 feet, 961 States his opinion as to the phenomenon 

of the lame Deep, where the depth jumps from 3 to 1 54 feet ; thinks that the mouth of Morecambe 
Bay, now 8 miles across, was originally only 1 J- miles. Lune Deep was then the outlet of 
all the rivers, but that it is now tilling up, as the bay widens, as may be judged by the sub- 
marine spits which all point at it, 963-4 An embankment of pile-framing and rubble-stone 

might be built from Poulton, across the bay, sufficient to resist the action of the sea, and to carry 

a railway, 966 Is of opinion that the embankment would not destroy the entrances of the 

harbours of Lune, Wyre, and Piel, 967. 

Surveyed the estuary of the Duddon water, on the coast of Lancashire, 1451 A solid embank- 

ment across it, would stop vessels that now go to Broughton quarries ; but is of opinion that 
it would be more beneficial than otherwise, as the estuary presents no refuge capacity, 1453 

At the proposed line, 3 miles below the Burlington slate quarry, there is 20 feet depth 

in the channel at high-water ordinary spring tides ; vessels drawing 6 feet reach 4i miles 

higher ; open punts go up to Duddon Bridge, and the tide flows of a mile above, 1458 

Rate of tide at proposed place of embankment, 3 knots on the flood and 3^ on the ebb 

which would be stopped by the embankment, 1460 Considers that it would cause slight 

privation of water-carriage to the surrounding country ; a railroad is in progress of formation 

from Kirby Pool to Piel Harbour, 1463 This estuary is the outlet for the waters of the 

Duddon and Kirby Pool, but is not aware of any traffic upon them, 1465 Duddon 

estuary drains the lakes, Kirby Pool, Simpson’s Beck, and Salthouse Pool, 1469 

And the embankment would entirely destroy its navigation, 1472 Would exclude about 

1300 millions cubic feet of water on every tide, 1473 In order to dispose of the waters 

above the proposed embankment, either sluice gates or a new channel must be made, 1474 

The seaward side would no longer be navigable, 1476 Considers that the railway might be 

carried out by a circuit of eight miles, and so avoid the embankment, and all interference with 

navigation, 1479-81 Recommends the crossing to be by an embankment with arches, 1483 

Depth of sand is nine feet, then clay ; piles and nibble-stone wall form the embankment, 

1490 Contemplates shutting out entirely the flow of the tide, both here and in Morecambe Bay, 

1495 — - — Considers that owing to the long flat of two miles, extending off shore, it is impos- 
sible, either by dredging, buoys, or beacons, to maintain a channel so as to make the Duddon 

even a limited refuge harbour, 1503 Embankment at Salthouse Pool was made in 1830, to 

redeem 260 acres of marsh, over which the sea ranged two feet at high water springs, thereby 

excluding 7i millions of cubic feet of water, 1506 There are several other embankments, 

1508 A railway might be carried along shore to the southward of Millom Hill, 1509 

Numerous objections to constructing a railway from Poulton to Cowper Point, to Chapel Island, 

and thence to the mainland on the north-eastern side of Morecambe Bay, 1510 It would 

shut up ten rivers or streams, 1511 With the exception of the proposed pier at Poulton Ring, 

considers an embankment across Morecambe Bay of public advantage, 1512 Is of opinion 

that the shutting out of so large a body of water would silt up the different channels in the bay; 
yet would not be injurious to the early tide ports, the Lune, Wyre, and Piel, but destroy all 

above, with the proposed port at Poulton Ring, 1515 Observed several encroachments on the 

banks of the Duddon and Morecambe Bay, 1518 All ebbing waters do not scour a bar, 

some deposit on it, and increase it, 1523 — All water assists in keeping open a channel, but as 
that is kept open the bar works out seaward, rendering the entrance like that of Liverpool, 1525 
—Where a bar has extended to the limit of the velocity of the ebb tide, it will go on accu- 
mulating, and is hopeless ; if it lie within the range of a rapid ebb stream, artificial means may 

be useful, 1526 Extent of bar depends not so much on depth of water as on reaching the 

fair channel stream, the Wyre for instance ; the Duddon sands will project till they reach the 

fair set of tide in the Irish Channel, 1527 An estuary that presents the form of a prostrate 

cone, with its base outwards, is hopeless, 1528 All estuaries do not present the same features ; 

distinction drawn between the Dee and the Mersey, 1529 If the Burbo and East Hoyle 

Bank between the Mersey and Dee did not exist, the channels of the river would not be kept 
open, 1532- — —To improve the Lune sea reach it would be necessary to embank Sunderland 

Point both in its river and sea face, 1534 An embankment across Morecambe Bay would 

have a beneficial effect on the sands at mouth of Lune, by diminishing the scour of the bay, and 

consequent deposit of sand, 1538 If Cartmell Wharf were walled up, the same effect would 

be produced on the channels of the Kent and Leven as on the Lune, 1541 Lune Deep was 

the original outfall of all the waters of the Lune and Morecambe Bay, 1543 Conjectures 

why it has not been filled up by the sauds, 1544 In case Morecambe Bay he cut off by an 

“nkmeut, the sands would immediately break in, and the Lune Deep very slowly fill up. 

MacDonald, John, Secretary to the Trustees of the Arbroath since 1839 45 

Since the Act of 1839, the sum of 58,000/. has been expended in purchasing and improving the 

harbour, 975 Act gave power to borrow 50,000/., and the trust is now 3000/. in debt, 976 

Depth at high water 12 feet; at low water the harbour is dry, 978 Proposes to deepen 

from 3 to 6 feet, extending 233 yards from pier-heads, 980 Boulders and soft freestone rock 

to remove, at an estimate of 9000/., so as to admit a vessel drawing 16 feet at high water, 988 

No funds to do it; interest of debt 2350/. a-year; 800/. a-ycar expenses of management; 

revenue 3050/., 993 Unless the entrance be deepened, revenue will fall off, 995 If 

deepened, all coasting vessels would be able to take the harbour, 1001 Of the money bor- 

rowed, 25,000/. are on the personal guarantee of individuals connected with the port, 1004-—- 

Area of the harbour 6 acres, works stable, and foundation deep, 1010 Estimate is only for 

deepening. 25,000/. additional would he required to finish the inner docks, and north pier, 

1012 Capt. Washington, R.N.— If deepened as proposed, it would be a tidal harbour of 

refuge for 12 hours out of the 24, for all vessels not exceeding 10 feet draft of water, 1021 
very great need of a harbour on this part of the coast of Scotland ; in the year 1800, not less than 
13 vessels were wrecked in one night, within 6 miles of Arbroath ,1027 -Depth of water at 
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a passing toll granted for its support 1030—7, 0, \ ttem ' 1030 D °« »ot wi.lt 

spirit of the Trustees in spending HWOMon its interns?^™ th “ Arh '"“ th ' from “>= public 
snail grant f,„ m Government thm my “a,, 1 b» greater claim to a 
MwsdmaU — Deepening the port would tacStee CJL "Tt”*! w ‘ th - 1033 Mr. 

d f ebt ’ 1 , 036_ ^r Dnfess it is done, the works will deteriorate ° 1039 US *5 d “ e “ P ' 0 “ ld p,y off 
aid towards making it, 1040 All the service 1039 'Government gave no 

n number, and publicly elected : tl.e acm.nts „e «„<£ ^ and ™hV hS“ Uit “" 5; they ,re 19 

Population of Arbroath, 15,000; chief trade published annually, 1053 
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and imports 3000 tons of coals, 108S-li.Considers S»?^h * 20,< ?° (pl “ rlers ° f maI « «»4 com, 
■—Has made serious complains for ~ 7^Z Zt f e port d ” s - 1089 
the bar is very bad, 1091 — —Hasreasonto^elievniS^h n 1 t6 e fthe har bour of Southwold ; 

Lieut. Ellis — Admits that LchT Z .¥ , ?'. iarb ™ r " a fmcrlv in a bette, state, 1 094 

init. Aiighter ^ aa huUt lt fomerly°^o I liglrte^ves8els e o«t^de 5), but does not concur 

a dredger, 1100 Larger vessels nrohahlv . s ba 5» but was sold m 1815 for 

t pped d 

clause of a more open character, but invain 1127 —hSE!^ *° W ’u“ ? rder to S et a 

very bad : in 1838 or 1839 the bar wna w j our Sl , n . ce , tbat 111116 bas been at times 

get in or out, 1 ifs—AtSbutes Tt Z Seat nart n ° VCS8el could 

adjoining landed proprietors 1145 -From 1 Mr °w lir^D^ 11 ° f the maTsbes b y the 

I148 — Knam »f c» authority for such embanking, 1150 The chief mart of th?™h 7’ 

ments took place prior to 1806 1157 Pitpa n ,-° .l . . \ . .P art 01 the embank- 

SeU pi r at 

“2’ ISO^i-TWr 1 ; 1200 W * n S[» rd : Bridge, Cf fa, inferior imp„,.,„ = e=“,s°hL,! 

his Re^rtf hp^r* Xr, in^ddltion to the^IO^amea ^f ^nciose^hnd^hlTh^hTstates^n 

a^BlXo^'d ReP ° rt *1 Edwards m 1751 with that of Walker in 1840, the flow of the tide 
f ®, ybro . ® nd S? was the, same then as it is now ; it cannot therefore be said that the em- 

are vSrfddi’Xir'thTih^d S’” ° f the U -' Is of °P !ni °u *>>« the expenses of management 
are very higi. and that the dredging cost twice as much as it need have done, 1203— In the 
Tay near Perth, the dradging cost 2ii per ton for gravel and aid. per ton for ciav The 
detention of vessel. for want of wate, over the bar has been excessive; to conlum'ce has 
been compelled to give up the shipment of corn, a, also has another large com merchant, 1210 
are r ta J ° , < b"' !10n t9at the lands now enclosed and formerly overflowed bv the tide 

are Crown lands, 1213 Chairman of Southwold Trust produced Mr Rendel’s abstract 

of hmm • a ‘“S’ “ “ “Sument that the embankments had done good instead 

H ' , d Mr - P endel * tat ? tbat 1>s Opinion is by no means applicable to Southwold 
tb^sth A P T“° P* 4 ' '? ’"■tucss that four Commissioners might he elected from 

the shipowners. Sic. of Halesworth, but this was not done, 1216 When the Hatbour Bill 

”•* ;™ Coi ! ra ' tte , e th . ree of l . hc members of the Committee elected themselves into the Com- 
mission. Several pencils again, lit. Considers himself very hardly dealt with, as he pays one- 
third of all the port dues. The qualification of a Commissioner is' too high ; is of opfnion that 
all the,, proceedings are illegal, 1218— Has complained of the embankments to both house, 

01 Parliament, to every department of Government, and taken every constitutional means to 

obtain redress, but m vain, 1224 Hus repeatedly applied, but has never been able to s£ 

me proper account books, such as the Act requires, 1225 Gives in account for 1843 and 

hook m? * C n rB ? ?f 50 ?V°'“" Pr ' 1940 Kef "« d “« ht » f S"rt'cjoPs and minute 

£°° J k \' L r Dredging at Perth costs 2 id. and at Southwold nearly Is. Owing to the 
ad state of the harbour the freight on corn and malt is about If. 6d. a ton more than 
irom Yarmouth. At Southwold harbour dues on coal If. 2d. a ton, at Yarmouth only Qd. 
■if' The marsh embanked to the westward of Wolsey Bridge is about 300 acres in 

extent, and below the level of high water springs, 1263 Out of all the embanked lands and 

encroachments on the river, the only thing he has ever known ordered to be removed was an 
encroachment made by witness in marking the boundary of his malt-houses, which order was 

signed by the Chairman, 1265-6 Was present at the inquiry into Southwold Harbour 

made in 1844 by order of the Admiralty, and is satisfied that it was quite public, and that 
every one was invited to bring forward any evidence which could throw light upon the subject, 
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p. 1 1 -jntK William, Wkeriyman, of Halesworth, in Suffolk • - • • • ' ' , : • p. 61 

Is’l6 years o!d, and has traded 64 years on the river Blyth, 1271 Is of opinion that the 
emb.nk.ne.its have caused damage to the harbour 1278— Remembers the embanking of Bui- 
champ and BlythW Saltings, 500 acres in extent, formerly covered by water and which he 

has often crossed in his boag 1278-83 Current now much less rapid than formerly, 1284 

Remembers vessels drawing 91 feet coming in at half flood, and now barely at high-water, 

, ogg Blythbro’ Bridge is a great impediment to navigation, boats cannot get under it at 



h^nwat^^l 30 ^— — There'is’no^the^oww^^ter inthe river now that there used to be, 1301 
—The lower part of the harbour ha. been improved by dredging, &e., since 1830; there 
was less detention in passing up and down the river formerly than now, 1311. 

T. T? w,i«m T.ieiit R N. Harbour Surveyor of Southwold since 1829 . . . p. 62 

E, ‘ US Shows by extracts from hktor, the former bad state of the harbour from 1328 down to 1747 ; 
theTouotes the Minute Book, which speaks of the harbour being cleansed out but says nothing 

of it. being blocked up, 1313 From Maggs' Hand-book « 

1818 it was dug out 13 times, 1314- 



—Minute Book contains no entry respecting the embank- 



ments being made, nor any complaints against them prior o 1830 ; great improvements m the 
Ewer part of the harbour since that period ; from 1830 to 1839 harbour was not once blocked 

E, 1325 Knows nothing of any embankments having been made except from the Reports 

of Rennie and Walker, 1330 Is of opinion that the embankments have not been an impe- 

tT , p flnw of t L e tide 1332 Is of opinion that if the embankments were removed a 

S^ Mv ^r wodd not come into t£ harbour 1334— States tbs. in 1840 Mr. 
Walker in his Report, makes the rise of tide at Blythbro’ Bridge 6 J feet, and as Edwards in 
1757 and Rennie in 1830, make it only 5 feet, consequently ,4 feet of rise have been gained, 
i qqa’ River has lately been dredged, which has admitted more water, 1337 —Is unques- 

tionably of opinion that by admitting in every possible way the influit of the tide the _ river 

would be improved, 1344 In E.N.E. gales the harbour blocks up by shingle, 1W— 

Considers that the accounts of the harbour are kept m a regular manner ; lays on the table 
printed abstract cf accounts from 1836 to the present time, p50— Mr. Stead has never 
applied to him for an inspection of the surveyor s or collector s book, 1352 Declined to 

show him the Minute Book, which be had no claim to see, 1353 The harbour work is pub- 

liclv contracted for, 1355 From 1833 to 1836 the dredging was done by their own steam 

dredges but the wherries and labour were contracted for at 4 jd. per ton; in 1839 the Lowestoft 
dredge was hired, and the contract tot wherries and labour was 5jti. per ton ; the contract 
alluded to in the Tay, by Mr. Stead, at 2W. per ton, was ft r labour only. The town of Hales- 
worth is more fully represented in the Harbour Oommisston than Southwold, 1361— —Is of 
opinion that the Southwold Commissioners have no power over the embankments on the Blyth ; 
Blythbro' Bridge, also, is out of their jurisdiction. Salary of Harbour Master and Collector 

only lOOt, .t Yarmouth it is 5001. a-year, 1361 Admits the accuracy of Mr. Walker . 

Renort of 1841 as to facts, hut thinks his calculation fallacious, and does not believe that 150 
million cubic feet of water at every spring tide have been excluded from the harbour, 1364 
Is of opinion that the embanked lands, had they remained open, would have silted up ere now, 

1355 Admits that Rennie says, in his Report of 1830, that spring tides rise at Southwold 

51 f ee t and at Blythbro’ Bridge nearly as much, but asserts that he says before that the rise is 

only 5 feet, and Edwards, in 1757, says the same, 1368 The volume of fresh water brought 

down bv the river Blyth, except in wet seasons, is insignificant, 1370 -In order to improve 

Southwold Harbour it would be desirable t* widen and deepen the channel of the rivers, and to 
clear out the creeks, by which a great additional quantity of water would be brought m and out 
of the harbour, giving a greater momentum to the current, and thereby very much improve the 
bar If the above means were adopted would expect great increase of water over the bar, 

which is now only TO feet at high-water, 1380 Spring tides run out at 4 knots an hour, 

1381 Approves generally of Mr. Calver's plan for improvement oftheentrance of theliarbour; 

it is the best hitherto proposed, 1383 Is of opinion that extension of the piers would be 

prejudicial ; the teredo navalis , or some similar destructive worm, abounds at Southwold, ana 

does much damage to piles, &c., 1384 The Harbour and River Commissioners should 

he merged into one ; would suggest the formation of a Central Harbour Board, with local 
inspectors, to have control over all harbours in the United Kingdom ; to have one general Har- 
bour Act, assimilating the constitution of the local Boards, provisions, penalties, dues, &c., to 
regulate pilotage ; and to have annual returns of receipt and expenditure, and all other things 
relating to each harbour, 1379. 

StephxN 80 n,'G£orob, Engineer to the Whitehaven and Furness Junction Railroad . • • P* 68 

Proposed line goes along the coast from Whitehaven to St. Bees, Ravenglass, and across the 

Duddon Sands to Furness ; the object is to carry the iron-Btone, 1386 No part of the plan, 

at present, is to cross Morecambe Bay, but it may be next year, 1387 Proposes to cross 

Duddon Sands by an arched embankment 1| mile long, 1395 Would probably cut on 50UU 

acres of the Duddon Sands, at 4 miles below Broughton, 1396; Means to make an outlet tor 

the river Duddon, but this is not in the Bill; mode of proceeding would be by piles 5 t ‘ ien t ® 
lay a wooden railway at top 6 feet aoove high-water mark, and drag waggons to and fro loaded 
with stones to he dropped between the piles, and thus gradually raise all parts above high- 

water 1400-1 The bed of the river above the embankment will become lnnd, claimed hy 

the Crown and the neighbouring proprietors, 1405 If this line were obtained it would be a 

reason for asking for a line, next year, to cross Morecambe Bay, 1414 'Complaints against 

the embankment have come from Broughton, and it is intended to give that place a railroad 

instead of the present navigation, 1412 Would not propose a swing bridge j tire current or 

water would he so strong, that no engineer would undertake it, 1413— —To cross from bhaw 
Point to Angerton would enrry the line a long way round. The present proposal is the omy 
line witness would undertake, 1416. 

Loan Advocate of Scotland . '• • * 0 f ^ 

Explains the state of the suit pending between the Montrose Harbour Trustees and bir 
Carnegie relative to the embanking of certain lands upon the banks of the South Esk near 
Montrose. 
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Lonuuli The EiM. of. Chairman of the Whitehaven and Furness Railway . „ „ 

Is proprietor of about 1000 acres of land on the sirlp nf tin* tVi aa t? . * ' . ■ ■ P* * * 

acres of land emh.nked was u„? et ‘ ttaM XT 25 ,° 

enclose about 1000 acres, out to mid-stream 1551 ThinV= t-v, ^ I(dl empowers to 

was not asked as to whether and? ", S5. ^ 

The land was chiefly dry at low-water, but always covered at floodfl556. E * t,0 “’ 1554 

Leslie, James, C. E., of Dundee, Engineer to Montrose Harbour ... „ 0 

SS 

— Bv tlm InJeffirF!? ° n wou \™ th . ave made any alteration in the flow of the tide, 1569 
oro , i, y jnv acres, over which the water flowed 4 feet at spring tides, has been enclosed 

and 12 million cubic feet of water excluded on every snrine tide 1581 A nrW or ,,\ i 

ment rfho acres made in 1831, has deluded 9 riSLTK feet Tdery tide' 

1587 • f / - d f i ed y of °P in,on that Cutting out the tidal water is injurious 1589- Is 

acquainted with the encroachments on the Tay near Powgavie, about 6 miles above Dundee 
1000 yards bug has been run out from the north shore in^ he river 
the effect of this and other walls would be to silt up an area of 2000 acres in extent or about 

one-rmith of the whole area of the Tay between Dundee and the mouth of the Earn,’ 1600 

Proposed t\\ o years since to cut away a projecting point of rock at Magdalen Yard in order to 

™.y the S?B«nk 1 R 13 °A th ‘ doclis ,* t ? , " I l ee - 16 °6 Tried formerly 'to dredge 

Z/erid m rf S' S l n ™i pr, ? C T le would recommend an estuary to te 

SrriZf Sl’a 6 rtzild 8 & °P lni °n that the point of tie Middle Bank has not come lower 
down since 1832. It would be a great advantage to Dundee Harbour to have the Fowler 

, a " d ° ther r , 0cka removed ’ 1638 Ts not aware of any great fresh in the Tay within 

the last 10 years ; does not attribute the deepening at Tay Bar to any improvements in ’the 

upper part of the river, 1640- Recapitulates the chief harbours that 1 he has examined 

and reported upon, 1648 a— -The chief obstructions to the propagation of the tide in rivers are 

s^aits, sinuosities, fords, and shoals, 1648 <?■ These maybe removed by blasting dredeinir 

straightening the channel, &c. according to circumstances. The depth of a river in its lower 

part is almost entirely due to the tidal waters, in its upper part to freshes, 1648/ At Dundee 

the cost of dredging mud and sand, and depositing it above high-water mark is from Id. to lid. 

per cubic yard, when dropped from hopper punts about 6 d., 1648 i Is of opinion that a 

Harbour Board in connexion with the Admiralty to look after encroachments and the general 
Mg% benefic^°ia48j‘ d t0 dCClde whether ^ projected work was desirable or not would be 



Buhnes, Adam, Solicitor, and Clerk to the Montrose Harbour Trust 82 

States the present position of the suit pending between tlie Montrose Trustees and Sir J Car- 
negie, respecting encroachments on the banks of the South Esk, near Old Montrose, 1652 

in June, 1842, remonstrated by letter, and in person intimated an interdict against them 1656 

• ^ so memorialized the Admiralty, and Mr. Rendel, C.E., was ordered to "inspect and report 

upon the works, 1657- Having recently completed a wet dock and other works at Montrose, 

at a cost of 42,0001, the trustees have expended all their funds, which alone has prevented their 

instituting legal proceedings ; they, therefore, applied to the Admiralty to help them, 1663 

1 he trustees have been always anxious to guard against any encroachment upon the tidal waters 
ot the basin, 1668 Three other encroachments have been made by the predecessors of Sir J 

Carnegie, one m 1817, another in 1830, and a third in 1831, of about 60 acres each, 1681 

if JTT tke harbour is 3,400/. It would be a great improvement to remove a rock 
called the Stone, at the entrance ; or at least to put a beacon on it. Is of opinion that this is 
the duty of the Commissioners of Northern Lights, 1677. 



Stevenson, David, of Edinburgh, Civil Engineer _ 84 

Has surveyed and reported upon the Dee, Ribble, Lune, Wyre, Tay, Forth, &c. ; one general 
principle in the improvement of rivers is, that as the fresh water cannot be materially increased 
by any work of art, every effort should be made to increase the duration of the tidal influence, 

by removing obstructions, as fords, jetties, weirs, and the slope of the river’s bed, 1685-6 

In all our rivers at low water the slope of the surface is from the sea upwards, but at other 
times it is from the sea downwards, and it is very desirable to Teduce this nearer to an equality ; 
in the Dee at low water there is a fall of 11 feet from Chester to Flint, a distance of 12 miles, 
but on one occasion it was found that there was a fall of 8 feet nearly from Flint upwards ; also, 
on the Lune, between Lancaster and Glasson, 6 miles distance, there is a slope in the bed of 1 1 
feet, and on one occasion the surface of the water liad a slope from the sea of 4 feet 4 inches 

upwards , 1687 -Impediments may be removed by excavation, by guiding the course of the 

stream, or by dredging. From 5 cl. to 6d. per cubic yard is a fair price for dredging gravel, 

including all expenses, 1690 Depths of rivers chiefly due to tidal waters. Detritus brought 

down by the rivers more to be feared than deposit from the sea, 1692 Tay and Ribble are 

instances of the beneficial effects of works designed in conformity with the above principles. 

In the Tay, boulder stones of 50 tons weight have been removed, a depth of 3i feet has been 
gained over the fords. Embankments are sometimes useful, but in general it is desirable to 

give compensation for them by deepening the channel, 1697 The improvement in the tidal 

phenomena has been in proportion; has gained 50 minutes in time, and If- mile per hour in 
speed, on the first wave of the flood tide, 1700 — * — A million cubic yards of water, in addition, 

passes Newburgh on every tide, 1705 Conceives the Tay capable of further improvement, 

even to 18 or 20 feet depth at high water spring tides at Perth, at a cost of 50,0001. The 
average slope of the bed of the river is still 5 inches a mile from Perth to Balmbreich, and 10 

inches a mile from Newburgh downwards, 1713 Jetties also should be removed, which may 

be done by a late decision of the Court of Sessions, 1715 Depth of water from Flisk down- 
wards is at no place less than 30 feet at high water springs, 1724- Has found great difficulty 

in persuading the landowners to remove jetties, &c., 1726 Is of opinion that the Middle 

bank is of sand, 1736 Is acquainted with the embankment begun on the north shore of the 
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Tav to extend from CaimiePier downwards. The proprietor of the adjoining and was permitted 
by the Perth Harbour trustees to deposit materials on a line approved of by the engineers to the 
river, for the purpose of directing the current favourably, »-d for improving certain fishing 
stations ; but witness is not prepared to say what may be the effect of completing that embank- 
ment, as proposed in the proprietor’s application to this Commission, 1770. 

On tie Ribble spring tides formerly rose only 6 feet at Preston, and fiats carried the cargoes 

of vessels up from Lytham, 1740 About 30,000 cubic y.rds of rook have been excavated near 

Preston : 800,000 tins of gravel have been dredged, and 7J miles of low rubble wall have been 
erectedin the lower part of the river. Range of tide at Preston has been increased 4 feet ; m the 
beginning of '1840 no vessels but flats came up, and now 95 vessels in a quarter of a year have 

come up to the quays, and the dues have been nearly quadrupled, 1741 Ruble 's ■uscttptibU 

of further impro vement ; from 18 to 20 feet might be obtamed at Preston. Tide flows g miles 

above the town, or 21J miles from the Irish Sea, 1746; -Cost of the late works 47 0001. 

nearly, 1749 Similar improvements might be made in the Lime, Forth, Trent, and Dee, 

1755 The Dee is an instance of injury from artificial obstructions placed, in order to gain 

land, about 4,000 acres have been enclosed by an embankment 7 miles m length, the line of 
•which has been most injudiciously laid out as regards navigation. A iveir has been erected at 
Chester, rising 114 feet above the bed of the river, which dams the water up for 6 or 7 miles, 
and checks the flow of the tide above the town. On the Lune, also, land has been enclosed, and 
weirs also exist which check the flow of the tide. On the Wyre there are ohsttuctions. On the 
Ribble the jetties formerly were very prejudicial, 1759— —Has surveyed the Forth from Stirling 

to Alloa 1 771 There are seven fords, consisting chiefly of whm boulders ; these should be 

removed’, so as to gain 3 feet water up to Stirling; the depth is now 10 feet, it should be at 
least 13 feet at high water spring tides, and then vessels might reach Stirling m one tide. The 

cost Of such works would be 9,400i. nearly, 1773 Alloa and Tfllibmly Islands are stir- 

rounded by embankments, and there are several others which exclude the tidal water, 1778 

Tide flows to the Cruive of Craig Forth, 44 miles above Stirling, where it is impeded by 

a mill dam, against which it rises 4 feet, 1787 The distance by the river from Stirling to 

Alloa is 104 miles, by land, 74 , 1795 -The slope of the bed of the river between these two 

places is lljfeet. Ordinary spring tides rise at Leith, 164 f eet 5 at Ah° a ». feet > at Sbrling, 
8 feet, 1799 Is aware of embankments near Kincardine, but not of their extent, 1804. 

Is of opinion that it would be beneficial to establish a central Harbour Board, in connexion 
with the Admiralty, to have the superintendence of all the ports and navigable rivers of the 
United Kingdom. Considers the rivers as so many public highways, which should be guarded 
for the public against the interests of the landowners, which are in most instances hostile to the 

interests of navigation, 1760 Is of opinion that every local Harbour Board should have a 

portion of its Commissioners appointed by the Admiralty, so as to be uninfluenced by property 

or local bias, 1763 There is no doubt that such a Board established a century ago would 

have prevented many injuries that have been produced by encroachments, 1764. 



Galbraith, William, Town Clerk of Stirling • . • • • \ P- 30 

A memorial has been presented by the Commissioners of the Forth Navigation, complaining that 
the navigation of the river between Alloa and Stirling is much obstructed by fords and shallows, 

1806 An application has been made to the Treasury, asking to advance money on the 

security of the rates, 1807 Revenue of port, 350/. levied by dues on tonnage, 1813 Act 

of 1843 authorizes to raise 10,000/., but only half of its till 5,000/. has been expended on the 
improvement of the Tiver, 1824 Have only raised 1,600/., the greater part expended in ob- 
taining the Act, 1825 Vessels of 150 tons have reached Stirling at high water spring tides ; 

wool, grain, and limestone form the chief trade, 1829— — The only guarantee that can be offered 
as payment of the interest of any loan are the rates authorized by the Act to he levied; those at 
present amount to 350/. a-year, on 5,000/. being expended these might in part be doubled, and 
thus produce 600/. a-year ; on 4,000/. more being expended, the full rates might he levied, or 
850/. a-year ; and thus, although there were no addition to the present traffic, ample funds would 
be available to pay 3 per cent, interest on 10,000/., and to form a sinking fund of 400/. a-year 
for the redemption of the debt, App. p. 163. Would gladly concur in any arrangement on the 
part of the Admiralty for improving the river, 1843 — The shipping belonging to Alloa amount 
to 99 vessels, of 17,392 tons ; to Stirling, 24 vessels, of 1,048 tons ; and 3 steamers. Arrivals 

and sailings at Alloa, 806 ; at Stirling, 526 yearly, besides 492 steam trips, 1848 Has tried 

in vain to borrow money from any public body or Scottish bank, 1849 Craig Forth Weir 

was by a grant of one of the Kings of Scotland to the then Lord Elphinstone, for his salmon 
fishing. The town of Stirling objected to it, but it was overcome. Has furnished a copy of the 
grant to the Commission, 1860. 



Rendel, James Meadows, Vice President Inst, of Civil Engineers 92 

Certain abstract questions relative to rivers were put to him some time ago by Lord Stradbroke, 

1866 The questions arose from evidence given by witness shortly before, respecting the 

river Mersey, in which it was shown that the water did not rise to the height in the higher 
part of the estuary, that it did at Runcorn, owing to its escaping into the creeks near the mouth 
of the estuary, and thus the momentum of the tidal stream was impaired, and any work that 
had the effect of correcting that loss of momemtum would have the effect of carrying a larger 

body of waleT into its upper portions, 1867 The answers to the questions were certainly not 

given in reference to Southwold Harbour, 1872 Was not aware that the answers had been 

considered applicable to Southwold for reasons stated, 1873 Has not been able to lay down 

S eneral principle for the improvement of rivers, but must treat each case according to its 

Larities, 1875 In the case of Southwold the bar is the first point to be treated, and its 

state depends on the quantity of water passing to and fro over it; anything therefore that 
diminishes the quantity of water in the estuary would unquestionably have a tendency to 
increase the bar. There are many harbours, Berwick for instance, where the stream is so 
great at the piers, that it amounts to a greater objection than the bar itself, and consequently 

there it is very desirable to lessen the stream, 1878 Inequalities in the bed and shores of a 

river are the chief obstructions to the propagation of the tide. Tide is often higher at entrance 
than in the upper parts, owing to the contracted mouth it has not time to fill the basin within. 
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Great advantage of having a harbour m such a form as to have a higher tidal flow at its inner 
end than at its entrance. In the Mersey, the tide rises at Runcorn, 20 miles from its mouth 
18 inches higher than at Liverpool, but from Runcorn to head of estuary it falls. To remove 
the stricture at Runcorn would bean advantage. Has a great objection to a stronger stream than 
is necessary to remove the bar, for it creates so much disturbance, that it is the cause of evils 
as great as the bar itself, 1881 — -Is of opinion that the Slob or mud bank on either side of 
Belfast Lough might be advantageously embanked, for there is both ample fresh and tidal 
water, and no bar. In Lynn the harbour is always best in winter, owing to the extra scour 

caused by the increase of shipping, 1882 In all estuaries encumbered by sands at their 

entrance nothing that tended to lessen the quantity of water going into the harbour ought to be 
permitted; but embanking does necessarily imply a diminished quantity of water in a 
harbour, 1883 If the tide at upper end of a river does not rise as much as at entrance, it 

will be of advantage to cut off any creeks in its lower part, 1885 The whole engineering 

condition of a harbour should be minutely investigated before any engineering works ought to 

be permitted, 1890 It is the nice discrimination of all minute differences which constitutes 

the value of an opinion in cases of this kind, 1895 Harbours are frequently injured by the 

mouth being too narrow more than being too wide, 1896 Harbours require constantly 

watching, 1898 More harbours have been injured by injudicious improvements than by 

natural decay, 1899 Considers that local interests often interfere most destructively with 

the general interests of navigation, 1930 Is of opinion that every harbour should be placed 

under the superindence of Government control, provided that Government could command 
properly qualified persons, otherwise a greater evil would arise from ignorance than from local 

cupidity, 1901 -Considers the _ Admiralty the proper Board to have conservancy of the 

harbours of the kingdom; no minor Board would possess sufficient influence; the present 
practice of referring particular cases to men of eminence in their profession is probably the 

safest course the Government can adopt, 1902 Is of opinion that it is most material to the 

preservation of the public harbours of the nation that there should be at once made accurate 
plans, comprising the full extent to which the tide flows. It is only recently that the 
Admiraty surveys have been worth anything, as far as the improvement of the harbours is 

concerned, 1907 Every change in a harbour should be recorded upon an accurate plan ; 

nothing would help an engineer more than thus to know the history of a harbour he is called 
upon to improve, 1908 — —Is of opinion that no visiting engineer, no one but a resident 
engineer or harbour master could record such changes and minuti® as ought to be noted in order 

to render the record useful, 1909 Would prefer the reports of local engineers to those 

modified by the views or opinions of a superintending engineer, 1910 The control of 

harbours should Test with the Admiralty, and considers their decisions have been judicious, and 
maintained with proper firmness. It ought to be an indictable offence to interfere with a 

harbour or the flow of the tide without the sanction of the Admiralty, 1914 Knows many 

cases where great injury has been inflicted by works authorized by Parliament, 1916 

Knows many instances of damage from neglect ; also encroachments made silently and likely 
to escape most observers. Has known instances where encroachments have begun with wicker- 
work, then stone dykes, then shut the tide out altogether, 1918 A public Harbour Act 

is wanting. The Admiralty should have a veto on the appointment of harbour trustees. Has 
often reported to the effect that a certain number in all harbour trusts should be appointed by 
Government, 1921. 

Was employed by the Admiralty to report on an embankment made by Sir James Carnegie 
in the basin of Montrose. Recommended compensation to be made by deepening the channel. 
Observed many other embankments on the shores of the basin. Montrose is a case in point 
in which a good engineering and nautical plan of the port is absolutely necessary. Ten and a 
half millions of cubic feet of water have been excluded by the recent embankment at every 
spring tide, 1926-35. 

Chapman, Henry Cleaver, Merchant and Shipowner at Liverpool p. 98 

Has been 12 years at sea, trading to London, and 15 years resident at Liverpool, 1939 

Was at Liverpool when Captain Denham called attention to the Victoria Channel, 1944 

This channel is delineated in Greenvile Collins’ “ Coasting Pilot,” of 1688, but had fallen into 

disuse for want of buoys, 1946 After much importunity Captain Denham got permission to 

buoy it, and afterwards it was lighted ; it is now the best channel into Liverpool, and witness 

would as soon take a line-of-battle ship in by night as by day, 1951 Has never sailed a 

ship through the Victoria Channel, but has frequently been in and out in steam-boats and 

yachts, 1992 The works of the docks have silted up the Rock Channel. The appointment 

of a Conservator has given great satisfaction to the commercial interests of Liverpool, 1961 

Between 1830 and 1839 the state of navigation as regarding lights, buoys, and management 

was very bad, 1968 Attributes the change to Captain Denham’s exertions, 1970 

Considers that it would be highly advantageous to have a general superintendence over all the 

harbours, 1 971 So badly is it considered that the docks are managed at Liverpool that some 

merchants were on the point of memorializing to have them put under a Government com- 
mission, 1976 The lights, buoys, &c., are all under the Dock Committee, 1982 It is not 

of necessity that any of the Dock Trustees should be seamen, 1986 They consist of 13 

deputed by the Common Council, and 8 elected by the dock rate-payers ; the former depend 

upon the political opinions of the majority, 1988 When the trustees apply for a new Bill 

Government should embrace the opportunity of altering the constitution of the dock trust ; the 
rate-payers should be convened annually, the trustees should give an account of their trust, 
and the shipowners and merchants should be allowed an opportunity of stating their complaints, 
1993. 

Hicks, Charles, David Manser, and Henry Stocks, Chairman, Clerk, and Harbour Master of the 

Rye Harbour Trust ■ • • P* 101 

The western and eastern groynes at Rye have been run out according to the opinion of the 

majority of those who happened to be sitting as Commissioners, 2006 Mr, Cubitt was 

consulted as to improvements, but the Commissioners did not concur in his Report, and would 

not act upon it, 1998 There are 48 Commissioners who attend tolerably well, 2010 

There are three sluices across the three rivers about a mile above the town, which entirely stop 
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the flow of the tide, 2024 If these were removed the tide would flow 10 miles up the Rother 

and 7 miles up the other rivers, 2025 The sluices were erected 50 years ago, and re-erected 

10 years since, 2026 Scott’s Float Sluice was broken down by the tide in 1813, and was 

down for two years ; the effect upon the bed of the river was to deepen it, so that a boat could 

go up to the town at low water spring tides (Stocks), 2043 The indraught was so great 

that the flood stream continued to run up the river after the water had fallen two feet at the 

pier head, 2050 Dredging would be a great benefit to the channel, but cannot do it for 

want of funds, 2062 Average revenue about 1,300/., last year only 1,050/. ; amount of debt 

1,500Z. ; expenses of management about 400/. a-year, leaving 600/. to be laid out in improve- 
ments, 2076 An area uf 734 acres of marsh on the banks of the river, below the sluice, 

has been embanked since 1833, by consent of the Harbour Commissioners, 2087 In the 

event of a railroad crossing the river at a quarter of a mile above the town, it would prevent the 

passage of 112 sailing vessels annually that now go up to Scot’s Float Sluice, 2125 Barges 

go 15 miles higher up the Rother to Bodiham Castle. At times great freshes in the Rother, 

2106 Width of river at lowwater, at a quarter of a mile above the town, 102 feet; any bridge 

across would be an impediment to navigation. The eddy tides make the case more difficult; 

the tide rises 23 feet in the bay, and 14 feet at springs at the town, 2187 The Nook was 

embanked in 1839 without any authority, 2213 It excluded 10 million cubic feet of water 

on every spring. The Admiralty Commissioner did not report it to the Admiralty, because he 

thought the Nook without the jurisdiction of the harbour, 2224 -Scot’s Float Sluice was 

pulled down by the people, in 1830, as a nuisance, but was rebuilt by Act of Parliament, 2227 

The Rye Harbour Commissioners were consenting parties to, and received 7,000 /. for the 

734 acres of marsh embanked in 1833. These lands were covered with 3 feet water at high 
tides, and thus 30 million of cubic feet of water were excluded, and its scour over the bar lost 
at every spring tide. All the Commissioners who consented to this arrangement were influential 
proprietors in the neighbourhood, 2246. 

Miller, John, Engineer to the Glasgow Junction Railway Company p. 1 10 

The proposed railway will cross the Clyde at a height of 39 feet above high water mark, with 
three arches, resting on two piers 15 feet wide each. The clear water-way of the river here is 
430 feet; span of centre arch 180 feet. The objections to taking the line above Glasgow are — 
1st, The increased distance of six miles ; 2ndly, That it would not be a thorough line, and so 
breaks up the traffic, as in witness’s opinion, to be of no public benefit, 2276. 

Holland, Edward, Commander R.N., residing at Truro p. Ill 

Is well acquainted with Falmouth Harbour. The changes he has noticed are new wharfs, and a 
large quantity of deposit brought down Restronguet Creek from the mines, whereby the shoal off 
Milor Point is increasing. The corporation of Penryn claim right over the harbour, as lessees 

of the Bishop of Exeter, 2286 Proposes to make a floating dock in Peuryn Creek, a mile 

below the town. Vessels drawing 13 feet go up to Penryn at high water spring tides. Does 
not fear any deposit ; backwater would keep the channel clear. At Hayle, a small port in St. 
Ives Bay, 7 feet depth has been gained by sluicing, so that vessels of 200 tons can go in, 2313 

N early all the population of Penryn ha3 petitioned the Admiralty in favour of the dock, 

2320 Is of opinion that the upper part will not fill up. Rise of tide at Penryn 18 feet, 2328 

Vessels lie in Carrick Roads at one and a half mile distance. Proposes to have 13 feet in 

dock, at low water springs, which is now dry, and to dredge the tidal basin and a channel 

outside. Locks will be placed between capable of admitting the largest steamers, 2356 

Falmouth Harbour is efficiently lighted; no buoys are required, 2360. 

Mackain, David, Secretary and Engineer to the Glasgow Waterworks Company . . . . p. 113 

By Acts of 1825 and 1840 the Clyde Trustees are required to maintain the water at a certain 

level, 2363 The present weir at Stockwell Street Bridge is level with the original bed of the 

river in 1775. Since that time the chaunel of the river below has been lowered 9 feet. Spring 
tides rise 3 feet over the weir, and at that time punts can go up to Rutherglen. Was not aware 
that Rutherglen was formerly the port of the Clyde. A suit was commenced against the Clyde 
Trustees by the magistrates of Rutherglen in 1807, to oblige them to remove the weir; it lay 
in abeyance till 1834, was carried on. till 1841, and settled by the present weir being constructed 
500 yards higher up the river than the former one. Spring tides swell up to the Water-works 
two miles above the weir. There has been no navigation at Rutherglen, except for vessels that 
come through the bridges, since 1345. Immediately below the weir are 12 feet of water at 
spring tides, owing to dredging, aud if the weir were removed, and the Clyde Trustees were so 
disposed, they might deepen all the way up to Rutherglen, provided they could otherwise secure 
to the Water-works and certain factories a supply of water at low tides, which they are bound 

to do by Act of Parliament, or to make compensation, 2402 Witness recommended in 1839 

that a supply of water, either through a stone culvert or iron pipe, should be drawn from Car- 
myle, two miles and a half above Dalmarnock, and a Bill was brought into Parliament for that 
purpose; hut the coal-owners and others objected, and it was lost. The expense of such a work 
would not exceed 50,000/. One objection to removing the weir would be that the hot water from 
some hundreds of steam-engines and the sewerage of the town would pass to and fro before 
Glasgow Green and vitiate the air, where the poorer people go to enjoy themselves on a holiday, 

2410 In summer and in low states of the tide there is scarcely any perceptible current in the 

river ; at that time the discharge of the Clyde does not exceed 100 cubic feet per second, 2411 

Does not admit that if the weir were removed and the river deepened above, as below, a 

volume of 9 feet of water would sweep up and down every tide, and carry away all such refuse. 
At present the whole of the water that passes down past the Green at low states of the tide is 

pure, and the water below the town is extremely offensive, 2413 Since the Clyde has been 

deepened, the velocity of river in the heaviest floods has increased from four miles and a half to 
six miles an hour near the Water Works. In heavy land floods, even of eight feet elevation, the 
tide has no influence on the surface of the river. The valley of the Clyde is composed of such 
soft alluvial soil, and the river so tortuous, that if the weir were removed and the river deepened 
so as to cause the tide to increase the rise at the Water Works, the velocity of the current during 
heavy floods would be so great as to make the upper part of the river quit its bed, and much 

damage would ensue, 2415 Has not yet calculated the mean discharge of the Clyde, but has 

got seven years’ observations ready to do so. In the lowest state of the river the quantity of 
water passing the Water Works does not exceed 100 cubic feet per second, while a flood 18 
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feet in height discharges about 35,000 cubic feet in the same time. The fcoa of February rani 
rose 20 feet at the Cranston Hill Worts, opposite Eutherglen. f, 

Jardme gave it in evidence that if the bottom of the ford at Dalmarnoct Bridge be secured, the 
wmr may be taken away at Glasgow Bridge, and the Clyde deepened between those points for 

.Smen?^ b “* «£■"«■* 



Fisher, John, Commander R.N., Principal Harbour Master of the Port of London n lid 

Has been harbour master 26 years, 2419 The dry bank formed by old London Bridge has 

been removed and a depth of 11 feet water gained, 2420— Ha, lighters generally at work toVhe 
centre of the nyer m order to aeepen it to 14 feet; the navigable channel has increased in depth 

sl'ghtly from the action of the steam-boats at low-water, 2421 After the shoal in Limehouse 

Reach the next considerable obstruction is Ham Shelf, which is a great nuisance to Her Majesty's 

W a , CC TA of not havin S s iven the proper direction to the 

set of the tide all attempts to clear Woolwich Reach have hitherto failed ; a deposit is also formed 
S fr0! ' C * he ***3 "J»*° ren l e< ?7 which > Mr - Walker, in 1842, recommended that Hook 

Ness should be cut oft, 2422 Fully concurs in Mr. Walker’s' recommendations in 1842 to the 

Port of London Committee; attended that survey with Captain Bullock, and approved of the 

5“ e ! f ° r the ? ld . es of the nver drawn by Mr. Walker, 2427 Is aware of irregularities in 

the bottom of the river above London Bridge, but his duties are strictly confined below bridge 
2428 -Recommended the Navigation Committee to deepen the river from London Bridge 
downwards, but is not aware why this plan has not been earned out; it rests with the Com- 
mittee; has pointed out the obstructions, and advised them to be removed, 2430 Formerly 

people took sand and gravel where they pleased from the river above bridge : in some places 
they had made holes of 1 foot, m others 5 or 6 feet ; this was allowed, under the authority of the 

Lord Mayor, by the water bailiff, 2433 Excavations are now made under special directions 

of the water bailiff. Since 1842 there has been considerably more water in certain places but 

they bare not made a uniform depth in the channel, 2435 Those who are allowed to dig 

above bridge are directed by the water bailiff where they are to work, 2436 The only diffi- 

culties in widening the river would be the expense, and that it would affect many interests in 
water-side premises, 2443— — Those at the side of the river should be called upon to pile and 
defend their property ; jetties, barges, and craft are now run out from different private landing- 
places ; during two-thirds of the tide these barges are aground, stop the free current of the tide, 
and cause a deposit. The Navigation Committee recommended the removal of all these 

nuisances, and objected to the manner in which licence has been irregularly given, 2446 -No 

steps have been taken since that Report to prevent the accumulations which have taken place • 

some of the jetties have been removed, but the most objectionable, still remain, 2447 One of 

these is at Greenwich, run out from Garden Stairs, 2448 To improve the river [effectually 

all these jetties ought to he removed : is of opinion that others might he run out for the public 

benefit, under proper authority, and of open piles, 2450 No representation has been made 

by witness since the Report of 1842. Witness removed the pier at Greenwich that he com- 
plained of three times as a nuisance, but the Lord Mayor sent him an order to let it remain, 2452 
' *be change of Mayors, &c., is very unfavourable to systematic work on the river ; a com- 
mittee of sailors, under one acknowledged authority, would soon carry out the requisite works. 
Since London Bridge has been removed the tides have risen higher and fallen out lower than 
before ; m spring -tides it is occasionally 3 feet higher above the Trinity standard than it used 
Tm blardly any mud is now found in the river, the steamers wash it all away. On the 
Whiting Shoal has raised 100 tons of soil a-day : the hard part, resemblingjplum-pudding stone, 

is blasted with gunpowder. Trinity dredgers raise 120 tons in 35 minutes, 2472 The clay 

under the gravel offers great impediments to dredging ; expense is the only objection to clearing 
the river as recommended in the Report of 1842 : the present irregular system is directly con- 
trary to that Report : the Trinity Board will only take up material that is fit for ballast, 2503. 

Six more vessels sunk within the last year he between North fleet Hope and Sea Reach ; two 
near the edge of the Bligh Sand, where the Due de Nemours grounded in 1843. No imme- 
diate measures are taken to remove vessels, some lie 18 months; 2515 The Barking Shelf 

delayed the Royal Yacht for two hours on her passage to Woolwich ; it is of clay, peat, and 
gravel. Cold Harbour Point, the shoal in Erith Reach, Dagenham Shelf, Bugby’s Hole, and 
the Middle Grounds between Blackwall and Greenwich still remain as in 1842. With the 
machinery at present in use there would be no difficulty in making the Thames of one uniform 
depth as recommended in the Report of 1842. The mud still fills up in front of Woolwich 
dockyard. Agrees with Mr. Walker that the only remedy is to cut off Hook Ness. Either 
shingle for ballast, or mud dredged up might easily be deposited on the Isle of Dogs or else- 
where. In Woolwich Reach steamers are obliged to wait two hours at times to pass Ham Shelf. 
If sufficient depth of water, by judicious dredging were maintained on the face of the quays 
both at Greenwich and elsewhere, there would be no necessity for projecting piers of any sort, 



Cubitt, William, Vice President of Inst, of Civil Engineers . ... . .. . „ , . . p. 124 

Enumerates the different harbours and rivers he has examined professionally and reported upon. 
Knows of no general rule for improvement applicable to rivers. Crookedness of channel and 
unevenness of depth are the chief obstructions to the propagation of the tide. Depth in rivers 
is chiefly due to tides as far up as neap tides reach, above that point to freshes. More to be 
feared for our harbours from silt brought in from the seathan from detritus brought down by 
freshes. Has improved the Severn upon two principles ; first, as a tidal river by embanking 
and deepening ; secondly, above the influence of the tide by making the river into a series of 
levels or ponds connected by locks and weirs. By means of four weirs a constant and uniform 
depth of six feet has been obtained for 20 miles where formerly were only ISinohes, and naviga- 
tion entirely at a stop ; and the same improved depth is nearly completed for 30 miles in the 

. tideway above Gloucester, 2596 If witness were instructed to improve the navigation of the 

^ern for seagoing vessels he would make a ship canal across the isthmus at Hock Crib with 
double stop locks at both ends of the cut, leaving the river to go round by Newnham as at 
present; would also embank many thousand acres of the Nooze Sands just below. If the tide 
were stopped altogether at Hock Crib it might be better for all the lands above and the naviga- 
tion below. There are difficulties in controlling the tide ; it would be easier to stop it, and pass 
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the flood water over a weir, 2602 -A depth of 15 to 20 feet of quiet water to Gloucester 

would be much better than having a roaring furious bore all the way. A weir of 3 inches 
thick would carry off the heaviest floods, and a perfect navigation might he completed to Stour- 

port, from 60 to 10 miles, 2604 The only way to improve Rye Harbour would be to get a 

good channel out to low-water mark, a distance of mile ; a breakwater or pier is now being 
carried out there under witness’s advice. Scot’s Float Sluice has been lately rebuilt under his 
direction. The tide formerly went up the Rother 15 miles ; it was a sluggish stream, a portion 
was inned out, and by degrees as the land rose more was inned out till they reached the sluice. 
Before taking the sluice down the embankment must be raised more than three feet. The 
Rother would silt up, in witness’s opinion, if the sluice were taken down. There is no back 
water, no length of stream to keep it open, nor can any be obtained by deepening the channel 

2618 Has no doubt but that llye Harbour was formerly deeper ; but does not now think it 

worth the expense that would be requisite to keep it deep. Land covered at neap tides should 
not be embanked. Would recommend dredging Rye Harbour up to Scot’s Float Sluice, regu- 
lating and straightening the channel, and carrying down the eastern work to low-water mark 
in a straight line. Is of opinion that 18 feet at high-water springs may be maintained at Rye, 

2665 The proposed railway could not well pass above Scot’s Float Sluice without much 

tunnelling, as alongside the river is a steep cliff ; sees no objection to allowing it to cross by a 
swing bridge, properly constructed at a quarter of a mile above the harbour ; the impediments 
to navigation would be but slight. Is of opinion that many harbours in the kingdom are much 
improved by engineering. Considers that Government have more power to do evil than do good. 
A central Government Board, with adequate authority, of the highest possible character, and 
with sufficient funds at its disposal, if properly administered aud without jobbing would certainly 
be of great benefit to our harbours. It should be a permanent Board of the highest standing 
2651. 0> 

Russell, John Scott, Civil Engineer, resident in London pgQ 

Has examined and reported upon the rivers Dee, Mersey, Clyde, Tay, and others ; has made 
experiments specially with a view to determine the cause of the retardation of the tidal wave 
whence it appears that the acceleration of the wave is not due to a large area of water-way, but 
chiefly to the mean depth of the channel. The tidal wave is propagated according to the same 
law as a wave of the first order ; that is, its velocity is proportioned to the square root of its 
depth. The result of 10 years’ experiments gives that, in 10 feet depth of water, the velocity of 
the tidal wave would be 12 m. an hour, 20 feet depth 16 m. an hour, 30 feet depth 20 m. au 
hour, 50 feet depth 26 m. an hour, 70 feet depth 32 m. an hour, 100 feet 34 m. an hour. 
The same experiments in a channel of the same depth, but shelving gradually to the bottom, 
reduced the velocity to one-half ; the best form for a channel, therefore, is to be as rectangular 
as possible, consistently with other circumstances. Shallows in a river immediately reduce the 
velocity of the tidal wave to the rate due to a similar depth of water throughout the channel, 

whatever velocity it may have in deep water above or below the shoals, 2692 By means of 

the table contained in the “ Report on Waves” in 1844, could, by knowing the velocity of the 
tidal wave, predict approximative^ the depth of water in the channel of the river. A shallow 
in a river retards the time of the commencement of the flood much more than it does the time of 
high water. The chief effect of lateral projections is to interfere with the flow of the tidal wave 
so as to diminish very much the quantity of water that enters without materially affecting the 
time of its progress. The most notorious case of interruption is in the Dee, where the Dee 
Company, for the purpose of reclaiming land, have diverted the course of the river. Considers 
this a case calling for the immediate interference of some controlling power. In 1836 a 
proprietor run out a small projection from the south bank, which turned the course of the 

stream nearly at right angles, so as to ruin all the small creeks immediately below it, 2700 

The obstruction still exists, and the effect has been a tortuous undefined channel for a distance 
of 5 miles above Flint Castle. Has no doubt that Chester might he restored to its former emi- 
nence as a port, 2709 During the early part of last century, large vessels could go up and 

Tide under the walls of the port; now a vessel of 8 feet draft can only go up at high water spring 
tides. A very material improvement might be made for 50,000/. The entire ruin of the 
estuary has been caused by the injudicious reclaiming of land to an enormous extent by a Com- 
pany formed in 1750, under Act of Parliament, 2715 At Flint, the tide rises 33 feet; at 

Chester, 9£ feet. No doubt that 22 feet water might be obtained to Chester. Chester Bar lies 
5 miles from the Point of Ayr, and has 12 feet over it at low water springs. From Ayr Point 
upwards, where it is now nearly dry, large ships could formerly ride; attributed solely to the in- 
judicious embankments just alluded to, 2731 Had it been done with judgment, land might 

have been reclaimed, and the navigation unimpaired, 2734. 

English, William, Millwright, and Contractor for Dredging p. 138 

Has been engaged dredging parts of the Thames, and is now at work on the Whiting Shoal, a 
sort of concrete or plum-pudding stone in Limehouse Reach. Cost of dredging it is Is. a cubic 
yard ; gravel is lifted at 5d. per cubic yard, of 26 cwt. ; lighterage is a separate charge, varying 
from 9d. to Is. Is not allowed to raise gravel below London Bridge, it is monopolized by the 
Trinity House for ballast, 2825— —No directions given by the water bailiff or other person to 
deepen a channel in the river, only not to go within 100 feet of the shore on each side. There 
would be no difficulty, but the expense, in deepening a uniform channel of the river to 6 feet at 

low water, from London Bridge to Gravesend, 2839 His two engines, of 10-horse power 

each only, can take up 600 tons daily in 10 hours. Supposing the quantity of soil to be re- 
moved from the Thames to be 1 J million of cubic yards, it could be done in four years, with two 
engines of 24-horsepower each. The Whiting Shoal is about half a mile long; witness is 
cutting a channel through it of 50 yards in width ; the soil is composed of gravel, about 6 inches, 
then clay, 2 feet ; then a substance between a clay and stone, and then stone. Permitted to 
deepen above bridge 10 feet below low-water mark, except when near a bridge ; formerly has 
dredged to 27 feet in some parts. No difficulty, if required, in dredging the Thames, from 
London Bridge up to Wandsworth, or from London Bridge downwards to Gravesend, 2880. 
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